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Name or type of instrument 
Equipment package for the development of unique 


super-resolution and cryo-electron tomography 
methods  


Unit Cryo-EM and IMT (KTH) 


Platform CMI 


Applicant (Head of Unit) Marta Carroni 


E-mail address marta.carroni@scilifelab.se 


Instrument, acquisition cost (kSEK) 3500 


Funding applied for (kSEK) 3500 
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Description of the instrument 
Describe the instrument, its purpose, and its specific capabilities. If possible, provide a link to a web 
page describing the type of instrument. Does the instrument represent a new technology at the unit, 
or is it a replacement/upgrade of current equipment base? Is the instrument unique in terms of 
service to users nationally? 


 


We wish to acquire a system to allow the development of imaging between super-resolution 
fluorescence microscopy (SRM) and cryogenic electron microscopy (cryo-EM) and tomography 
(cryo-ET). We plan to perform sequential imaging between live fluorescent super-resolution 
microscopy and high-resolution cryo-ET (see figure). This application would be unique not only in 
Sweden, but also in the world and we think that at the CMI platform in Stockholm we have the unique 
combination of instrumentation and skills to drive such development. The acquisition of the expensive 
instrument requested here, will function as bridging element to the execution of the first experiments 
necessary to carry out our idea for a novel imaging method.  


We would like to acquire a PRIMO system (Alveolab, https://www.alveolelab.com/our-
products/primo-micropatterning/ ) combined with a cryo stage fluorescent system from either Leica   
(Thunder, https://www.leica-microsystems.com/products/thunder-imaging-systems/p/thunder-
imager-em-cryo-clem/)  or Linkam  (https://www.linkam.co.uk/cms196 and 
https://www.youtube.com/watch?v=ZWVVAf2h2oE ). PRIMO would allow us to precisely locate 
cells to be imaged in specific positions of a cryo-EM grid, making it possible to find them with the 
fluorescent microscope and to have them in positions suitable for cryo-ET. The associated Leica 
Thunder system will allow us to perform the first low-resolution fluorescent imaging for preliminary 
checks before moving the cryo-stage to the MONALISA super-resolution live imaging system 
(developed in house) and to the commercially available PALM and SIM microscopes available at the 
IMT (KTH) site, located in the same floor as the cryo-EM unit where the vitrification and cryo-ET 
will be performed.  


The instrument package requested here is a solid piece of equipment and at the same time offers 
the modularity required for our novel application. In case the system PRIMO+Leica Thunder was 
deemed too “rigid” for our super-resolution- cryoET imaging modality development, we could instead 
buy together with PRIMO a Linkam cryostage. While we have a clear quote (attached) for the PRIMO-
Leica system, we are still waiting for the same but with the Linkam stage. We estimate (personal 
communication) that the cost will be similar and we plan to try obtaining some co-funding from the 
university (if this one is granted) and to establish a user fee (around 2500sek) per experiment.  


This instrument, combined with the unique plethora of super-resolution microscopes available at the 
CMI center in Stockholm and with the expertise of the personnel at the cryo-EM and ALM units, will 
constitute a novel and unique new imaging modality. This represents the possibility for a unique 
cutting-edge development. 


 


Below, the explanation of the idea in the context of the state-of-the-art correlative techniques.  


Cryo-EM has experienced major improvements as new instruments, detectors and software 
development led to the possibility of achieving near-atomic resolution of purified molecular 
assemblies. While pushing the limit of structural biology in the atomic structure determination of large 
protein complexes in isolation, it remains important to understand how molecular machines work in 
the cellular environment.  Cryogenic electron tomography (cryo-ET) has benefitted from all cryo-EM 
developments and nowadays much thicker cellular samples can be imaged, with better contrast and a 
near-atomic level of detail. Moreover, cryo-ET can be subsequently combined with subtomogram 
averaging, a procedure similar to single particle analysis, to obtain secondary structure information 
about molecular machineries imaged in situ1. We at the cryo-EM unit in Stockholm are expert in 
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tomogram acquisition and reconstruction (we have projects running in Sweden2 and Denmark (to be 
published) and have some good knowledge on subtomogram averaging3.  


Even though cryo-ET offers now high ultrastructural details, identification of the nature of specific 
structures can be hard when these structures are overall very similar in shape (e.g., cellular skeleton 
filaments) and previous knowledge is not available. In contrast, fluorescence microscopy and more 
specifically super-resolution microscopy, offers high molecular specificity and can thus provide the 
identification power lacking in electron microscopy.   


In the last decade, the “hybrid” approach of light and electron microscopy (CLEM - correlative light 
electron microscopy) has been used to combine the ability of light fluorescence imaging to obtain 
large cellular views and having information about the nature of the protein imaged with the high-
resolution details of electron microscopy.  CLEM and cryo-CLEM, also combined with focused ion 
beam milling and scanning electron microscopy (FIB-SEM), or other correlative techniques such as 
CAT (correlative array tomography) are already available at our platform and are applied to a growing 
number of projects on tissue and cellular analysis.  


However, most CLEM technique so far rely on fluorescence imaging at low resolution and on fixed 
specimens (Figure). When it comes to the analysis of molecular mechanisms within the cell, we 
would instead benefit from i) the near-atomic localization of small the molecular machines 
(<20nm), ii) the possibilities of tracking them live and iii) the ability of correlating them with 
high-resolution electron microscopy to eventually obtain atomic models (Figure). 


i) Super-resolution fluorescence microscopy (SRM) breaks the resolution limits of light and 
allows the visualization of details as small as 10nm. It exists in many different flavors, 
most available at our ITM (KTH) unit in Stockholm.  


ii) SMR is constantly evolving with the capability of tracking live movement in the cell or in 
reconstituted systems at high spatial and temporal resolution. Some of these developments 
are carried at SciLifeLab in the laboratory of fellow Ilaria Testa.  


iii) While generic CLEM techniques with low fluorescence resolution and in fixed specimens, 
have been carried out for few years now and in different laboratories, very few example 
of correlation between SRM and cryo-ET are available in the literature4,5 and none about 
live imaging.  
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Figure 1 comparison between fixed (up panel) and live (bottom panel) SRM combined with cryo-ET. WE plan to 
develop a SRM+cryo-ET live method and explore as well other super-resoluton techniques in complex with cryo-
ET. We have all the very state-of-the art instrumentation in terms of imaging instrumentation, but we lack the 
instruments to go from one microscope to the next (cryo-stage and basic preliminary cryo-imaging)  


We aim at developing pipelines of imaging between SRM and cryo-ET (cryo-EM), with special 
interest in live imaging. Main challenges will be: the SRM on cryo-EM grid supports both for live 
imaging at room temperatures or at cryo/liquid-nitrogen temperatures, the behavior of fluorophores 
for SRM at cryo temperatures, the freezing of the specimens at desired time points after live imaging 
and the correlation of the imaging in SRM and cryo-ET.  


The acquisition of the PRIMO system combined with cryo-stages and basic fluorescent 
microscopes will allow us to perform the first tests and to develop a movable stage platform to 
be used on the SR MONALISA microscope6 built at SciLifeLab and to the super-resolution 
single molecule microscopes available at the ITM (KTH) unit. We wish to be able to combine the 
unique knowledge, instrumentation and accessibility to projects that characterize the Stockholm 
branch of our CMI platform. The acquisition of the PRIMO-Leica system described above will make 
it possible. While we can perform the initial proof-of-concept experiments with the personnel currently 
employed at the cryo-EM and ALM units, in the future, we would like to combine it with a dedicated 
TDP. 


 


The development of super-resolution microscopy combined with cryo-ET (and cryo-EM) and more 
specifically of SR live imaging followed by high resolution cryo-ET, will be unique in Sweden and 
one of the few in the world. So, even though only a handful proof-of-concept projects will benefit 
from it in the beginning, it will be pivotal for the development and visibility of the SciLifeLab imaging 
community. 
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Statement of need 
Describe how the instrument will be crucial for the operations, the productivity, the development, and 
the competitiveness of your unit if obtained. Estimate the need and impact of the instrument from a 
user perspective. Will the instrument be shared with or used by other units or research groups at 
SciLifeLab? Also, describe any co-funding plans. 


	
 
Most attempts at correlation between light and electron microscopy have been carried out using 
traditional fluorescence microscopy. However, the fluorescence microscopy field has undergone a 
quantum leap with the advent of super-resolution microscopy that overcomes the diffraction limit of 
light. Super-resolution fluorescence microscopy, achieved by playing with the photophysical 
properties of fluorophores, allows resolving details down to 10-20nm. The CMI platform in Solna 
hosts the ALM Unit with a number of instruments and experts in super-resolution microscopy and the 
cryo-EM Stockholm Unit, with deep knowledge on atomic cryo-EM and cryo-ET applications. 
Moreover, the gamma3 floor where the CMI platform is located at SciLifeLab Campus Solna, also 
hosts the laboratory of fellow Ilaria Testa, international expert in new developments of super-
resolution fluorescence techniques, with particular focus on live imaging7. 
 
A natural follow-up for our Unit and Platform would be to work towards the correlation between 
super-resolution microscopy and cryo-EM. Some types of super-resolution microscopy such as 
PALM, STED and STORM have been used in correlation with EM. In most of these cases the sample 
was first “fixed” for EM prior to imaging by fluorescence microscopy, either by chemical fixation, 
high-pressure freezing followed by resin embedding (Figure1). There are examples of cryo-PALM8 
and we would like to explore more that line as a way to enable the analysis of more subcellular 
processes. In collaboration with the Testa lab and with the IMT (KTH), we would like to work towards 
enabling the super-resolution cryo-EM correlation Live capability and the “PRIMO + 
Leica/Linkam stage” will allow us to start working toward this direction. In 2-3 years down the line, 
this instrument will make possible to try a number of development projects at the interface between 
cell super-resolution localization and atomic EM details. This would strengthen the competitiveness 
of our unit and of the whole CMI platform. Support letter from Ilaria Testa and Hans Bloom (head of 
the IMT-KTH), both experts in the development and application of different types of SRM 
methodologies are attached. 
        
The acquisition of this instrument by the Stockholm node is not redundant in the general working plan 
of the CMI platform because of the unique closeness of the ALM and the cryo-EM units and the 
exposure to a very large number of projects, some of which would immediately benefit from the 
implementation of cryo-CLEM and superres-cryo-CLEM capabilities. 
Moreover, as stated above, this type of correlative methods is starting to emerge and having the 
unique live capability will put Sweden at or among those the for-front of the field. 
 
1. Saibil, H. R. Cryo-EM in molecular and cellular biology. Mol. Cell 82, 274–284 (2022). 
2. Villamil Giraldo, A. M. & Kasson, P. M. Bilayer-Coated Nanoparticles Reveal How Influenza Viral Entry 


Depends on Membrane Deformability but Not Curvature. J. Phys. Chem. Lett. 11, 7190–7196 (2020). 
3. Mühleip, A. et al. ATP synthase hexamer assemblies shape cristae of Toxoplasma mitochondria. Nat. 


Commun. 12, 120 (2021). 
4. Moser, F. et al. Cryo-SOFI enabling low-dose super-resolution correlative light and electron cryo-


microscopy. Proc. Natl. Acad. Sci. U. S. A. 116, 4804–4809 (2019). 
5. Tuijtel, M. W., Koster, A. J., Jakobs, S., Faas, F. G. A. & Sharp, T. H. Correlative cryo super-resolution light 


and electron microscopy on mammalian cells using fluorescent proteins. Sci. Rep. 9, 1369 (2019). 
6. Masullo, L. A. et al. Enhanced photon collection enables four dimensional fluorescence nanoscopy of living 


systems. Nat. Commun. 9, 3281 (2018). 
7. Bodén, A. et al. Volumetric live cell imaging with three-dimensional parallelized RESOLFT microscopy. Nat. 


Biotechnol. 39, 609–618 (2021). 
8. Chang, Y.-W. et al. Correlated cryogenic photoactivated localization microscopy and cryo-electron 


tomography. Nat. Methods 11, 737–739 (2014). 
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Hans Blom (Docent) Royal Institute of Technology - Cellular Biophysics group  


Facility Head – Advanced Light Microscopy - Science for Life Laboratory 


Phone: +46-(0)70-6882997, Email: hblom@kth.se 


 


       


          


Stockholm 2022-09-15 


 


 


 


 


Letter of support 


I hereby as head of the Advanced Light Microscopy facility at SciLifeLab and as senior 


scientist in the Cellular Biophysics group at KTH/Campus Solna, where I as expert in super-


resolution florescence microscopy nationally service and develop this imaging modality, 


support the application from Dr. Marta Carroni to acquire suitable instrumentation for 


super-resolution and CryoET correlative imaging.  


 


This new advanced imaging modality development and combination is at the global research 


front of molecular correlative imaging and will give unique national support to all walks of 


life science. The method development of correlative super-resolution and CryoET imaging is 


further going to be a fruitful cross-platform collaboration at Campus Solna, which 


complement cross-site imaging method development in Gothenburg and Umeå within the 


Cellular and Molecular Imaging platform.  


 


Moreover, the platform management, scientific directors, unit and facility heads of the 


Cellular and Molecular Imaging platform have all agreed upon this method development and 


instrumentation application, to develop and extend national support with correlative super-


resolution imaging and CryoET at Campus Solna. 


 


 


Best regards // Hans Blom 


   


            


   







 


                                                                                      Stockholm, September 13th, 2022 


 


 


Dear Marta, 


 


I am happy to offer you my support for the “SciLifeLab Infrastructure Expensive 


Instrument” application aimed to acquire a cryo-stage fluorescence microscope and 


PRIMO for cellular imaging with cryo-CLEM.  


 


- This technology will make it possible to start working on the very exciting project 


we have been thinking about for quite some time: correlation of super-resolution 


imaging with cryo-ET. Having an instrument to correlate, at cryo temperatures, 


cellular events that have been previously followed in 3D and across time with our 


novel RESOLFT (Nat. Biotechnology 2021) and event triggered STED (Nature 


Methods 2022) methods will actually make live-super-res and cryo-ET correlation 


possible.  


 


My lab has many on-going projects that would benefit from a further correlative approach 


with cryo-EM. This would expand the cryo-EM community of your Facility towards more 


cellular and biophysical projects as well as foster new data driven image analysis 


development to accurately correlate structural images at different scales. 


 


In summary, I am very excited about this collaboration with you and am looking forward 


having the possibility to access the cryo-CLEM and PRIMO instrument here at SciLifeLab 


CS.  


  


All the best, Ilaria Testa 


 
 
Ilaria Testa, PhD, Associate Professor 
Advanced Optical Bio-Imaging Laboratory 
http://www.testalab.org 
phone 0046(0)736568380 
Science for Life Laboratory, KTH, Campus Solna 


 



http://www.testalab.org/

tel:0046736568380





ALVEOLE QF024 - Révision 2


68, Bd Port-Royal


75005 PARIS


FRANCE


Tél.: +33 1 84 17 22 27 QUOTATION


The following quotation number should appear in delivery orders, invoices 


and any other correspondence concerning the order


QUOTATION # QT-AL-2022-108-B


FROM: TO:


Alexane Caignard Dr. Marta Carroni


SciLifeLab CryoEM Facility


E-Mail: alexane.caignard@alveolelab.com Dept. Biochemistry & Biophysics


Stockholm University


Tomtebodavägen 23 A, gamma2


17165, Solna, Sweden


12/09/2022


11/11/2022


QTY REFERENCE DESCRIPTION UNIT PRICE TOTAL
1 PRIMO PLATFORM Photopatterning platform with  : 293 543 € 293 543 €


- DMD Modulus


- Illumination source LED @365nm


- Driving electronics


- Software LEONARDO


- Installation and Training on site (2 days)


- Consumables for photopatterning


- Customized computer for optimal PRIMO and imaging 


performances


- 1 year of warranty included


- High end THUNDER microscope for optimal performances 


with PRIMO performances and cell culture assay imaging 


TOTAL PRIMO PLATFORM 293 543 €


OPTION:


1 OKOLAB CAGE INCUBATOR Incubator for optimal performance with the photopatterning 


platform PRIMO
34 920 € 34 920 €


1 PRIMOSERV PREMIUM Service 1 year:
1 year of preventive maintenance after the warranty period 


including:


- Curative maintenance remotly or on site if mandatory


- 1 visit for preventive maintenance traveling costs included


- Additional training on new features of last software version


- Software Update (latest compatible version) during the year


- Spare parts


4 550 € 4 550 €


TOTAL OPTION 39 470 €


*Price exc. VAT. Alveole is exempt of VAT, article 262 ter I General Tax Code SUB-TOTAL 333 013 €


Incoterm conditions: EXW FREIGHT AND HANDLING 1 500 €


Payment Terms: 30 days upon invoice reception STANDARD TAX *


OTHER


TOTAL 334 513 €


Signature


VALID UNTIL


PHOTOPATTERNING PLATFORM - PRIMO 2


Phone:+33 (0)629203178


QUOTATION DATE


CONFIDENTIEL



mailto:alexane.caignard@alveolelab.com
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Call for Funding of Expensive Instruments 2022 
 
The call is aimed for funding of expensive instruments of an acquisition cost in the order of 2 MSEK 
and above. For small units with limited overall budget, instruments with slightly lower acquisition 
cost may be considered (please, consult us via infra@scilifelab.se), however, applications containing a 
“package” of more than one instruments are not allowed. Co-funding is considered highly favourable 
but is not a requirement. Cost for service contracts are not covered by the SciLifeLab funding.  
 
The budget for the call is in the order of 15 MSEK to cover annual depreciation costs from 2023 and 
onwards.  
 
Similar to previous years, the platforms must submit an inventory of instrumentation and prioritize 
applications for the call:  
 
1 Platform Instrument Inventory 
The PD and PCO are responsible for collecting information about current expensive instruments (> 2 
MSEK) under depreciation and expensive instruments planned to be acquired by the Units within the 
next 5-year period (2022–2026). The templates for the 2022 platform inventory as well as the 2021 
platform inventories are uploaded on NextCloud. Deadline for submitting the 2022 [Platform Name] 
Instruments.xlsx file to infra@scilifelab.se is at 5 pm, Friday September 16, 2022. 
 
2 Prioritization of Applications 
Each Platform Management Group have to prioritize instruments to be included in the call. A 
reasonable number of applications per platform is 1–3, depending on size of the platform. Please 
inform us via infra@scilifelab.se about your platform´s prioritized instruments when decided upon. 
Optionally, you can also rank the applications. The corresponding Heads of Units can then submit 
applications via the Anubis web portal. Deadline is at 5 pm, Friday September 16, 2022. 
  
Applications will be evaluated by the SciLifeLab Management Group. PDs, PCOs, PSDs and HUs 
may be consulted in the process. Decision on funding will be taken by the SciLifeLab Board in 
November, and funding will be distributed annually during the depreciation period, starting in 2023. 
 
Important: after purchasing the instrument, a copy of the supplier´s invoice must be sent to 
infra@scilifelab.se within one year of the decision, else payment will not be executed. 
 
If you have any questions or need for assistance, do not hesitate to contact me. 
 
On behalf of the SciLifeLab Management Group, 
___________________________ 
Lars Johansson | Infrastructure Coordinator 
Science for Life Laboratory 
Box 1031, 171 21 Solna | Tomtebodavägen 23 
+46 (0)70-590 99 72 
lars.johansson@scilifelab.se | www.scilifelab.se 
  


___________________________ 
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Instructions: Use Times New Roman font size 11, 1.0 pt text space, and maximum three A4 pages, including any figures. 


 


 


 


Description of the instrument 
Describe the instrument, its purpose, and its specific capabilities. If possible, provide a link to a web 
page describing the type of instrument. Does the instrument represent a new technology at the unit, 
or is it a replacement/upgrade of current equipment base? Is the instrument unique in terms of 
service to users nationally? 


 


SomaLogic’s SomaScan platform is an advanced high multiplex aptamer-based proteomic technology 


that currently allows the simultaneous quantification of ~7000 proteins (and expanding) in a small 


volume of  biofluid (55 µL) (https://somalogic.com/SomaScan-platform/). SomaScan is currently the 


only affinity proteomics platform capable of achieving such a multiplex analyte level and possibility 


to cover a large number of biological pathways and functions with high precision [PMID: 35984888]. 


The unique feature of the assay is a new generation of affinity reagents: Slow Off-rate Modified 


Aptamer (SOMAmers). SOMAmers are single-stranded DNA-based affinity reagents that contain 


chemically modified nucleotides, enhancing target specificity and sensitivity. Unlike antibodies, 


SOMAmer reagents can be generated at an unlimited scale, enabling unmatched reproducibility and 


offering a robust platform for biomarker discovery and validation. The SomaScan assay has already 


proven its capability to support precision medicine and diagnostic testing in a number of high-impact 


studies performed by SomaLogic’s own lab in the USA (https://somalogic.com/publications/), but the 


technology is still not available in any laboratory in Sweden or elsewhere in Europe. The aim of this 


application is to request the necessary fundings to acquire the instrumentation needed to establish a 


SomaScan service site at the SciLifeLab Affinity Proteomics Stockholm Unit. 


 


Workflow and Equipment needed. 


The assay principle is based on the design of SOMAmers, which on one hand act as protein binding 


reagents capturing a protein in solution, and on the other hands includes a unique nucleotide sequences 


recognizable by specific hybridization probes for a quantitative readout on DNA microarrays. 


The assay is performed as follow: SOMAmers, labeled with a fluorophore, and immobilized to 


streptavidin beads via biotin and a photocleavable linker are incubated with biofluids such as serum, 


plasma, urine. Proteins captured by SOMAmers are then biotinylated and the photocleavable linker 


allows to release the SOMAmer/protein complex back into the solution (Catch1). Biotin-tagged 


proteins are recaptured on fresh streptavidin beads (Catch 2), the SOMAmer reagents are released, 


and allowed to hybridize to complementary sequences on a microarray chip (Catch 3). The abundance 


Name or type of instrument Somalogic's SomaScan Platform 


Unit Affinity Proteomics Stockholm 


Platform Clinical Proteomic and Immunology 


Applicant (Head of Unit) Claudia Fredolini 


E-mail address claudia.fredolini@scilifelab.se 


Instrument, acquisition cost (kSEK) 8000 


Funding applied for (kSEK) 6000 



https://somalogic.com/somascan-platform/

https://pubmed.ncbi.nlm.nih.gov/35984888/

https://somalogic.com/publications/
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of each protein is derived from the amount of fluorescent intensity that is detected from each 


fluorophore (Figure 1).  


 


 
Figure 1. SomaScan Assay schematic representation from L.Gold et al PLoS One. 2010; 5(12): e15004. 


 


Somalogic developed an accurate and robust automated pipeline which requires a specific set of 


instruments to certify the assay’s performance. The main components for the workflow are: 


 


(i) A customized liquid handling robot (Tecan Fluent 780), which is equipped with a Multiple 


Channel Arm with 384 Channel Head and capable of perform heating and shacking steps and to 


handle 96 and 384 plate formats. Tecan Fluent 780 is required during the initial steps of the assay 


(from sample incubation with SOMAmers to their final release from streptavidin beads) The total 


cost for the robot including Fluent Control software and Fluent Touch Screen will be 2300 kSEK. 


A few Fluent components (plate shakers with temperature control), which were not originally 


available from Tecan have been further modified and customized by Somalogic. The cost of these 


parts will be 1700 kSEK 


(ii) Microarray Scanner (SureScan, Agilent Technologies) and complementary components 


(Hybridization Chamber; Hybridization Oven; Microarrays and Rotator Rack for Hyb Oven are 


required for assay read-out, which implies the hybridization of SOMAmer reagents on a 


microarray chip. SureScan is DNA Microarray Scanner with SureScan High-Resolution 


Technology enables automated high-speed scanning. The scanner is equipped with advanced 


optics component, electronics, and software features an extended dynamic range (XDR) of up to 


20 times greater than other leading scanners, and fast high-resolution scanning of up to 2 micron 


in under 20 minutes. The cost for the scanner and complementary components is 1500 kSEK.  


(iii) Complementary Equipment. A number of small instruments is required during sample 


processing including: Rock thawing station (BioMicroLab); Staining Dish System (Cole 


Parmer);Rainin Span 6 pipettor (Rainin); Quad Microplate Shacker Incubator (Grant 


Instruments);Little Dipper Slide Washer (SciGene);Matrix Tube Decapper (Thermo Scientific). 


The overall cost for the complementary equipment has been estimate to be 2500 kSEK.    


Summary of the cost for the acquisition of the SomaScan platform.  


Instruments Cost (kSEK) 


Customized Fluent 780 (Tecan) 4000 


(SureScan Microarray Scanner (Agilent Technologies) 1500 


Complementary equipment 2500 


Total cost 8000 


Fundings applied for from SciLifeLab 6000 


Co-funding Facility Fee (2023-2024) 2000 


Co-funding VR Infrastructure (decision pending) 1600 
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Statement of need 
Describe how the instrument will be crucial for the operations, productivity, development, and 
competitiveness of your unit. Estimate the need and impact of the instrument from a user 
perspective. Will the instrument be shared with or used by other units or research groups at 
SciLifeLab? Also, describe any co-funding plans. 


 
SomaScan is a worldwide unique affinity proteomics technology with exceptional potential in clinical 


research and precision medicine. Since 2010 when the technology was first introduced [PMID: 


21165148], several high impact studies have been performed on this system 


(https://somalogic.com/publications/), and it would strengthen SciLifeLab’s offerings, expertise in 


affinity proteomics, increasing competitiveness, quality, and uniqueness of our service in the field. 


 


In 2022, SA Williams and colleagues published the results of a large investigation where SomaScan 


was applied to profile 5000 proteins in 32,130 plasma samples from nine clinical study. The analysis 


resulted in a 27-protein model predicting 4-year likelihood of myocardial infarction, stroke, heart 


failure, or death [PMID: 35385337]. Furthermore, Somalogic is currently collaborating with 


University Hospitals and healthcare providers such as the Harrington Heart & Vascular Institute as 


part of its SomaSignal™ Proteomics for Precision Medicine Initiative and the Pittsburgh-based 


healthcare provider UPMC to explore and validate the potential impact of the technology in treatment 


decision and clinical care, see GenomeWeb. SomaLogic has also established a Centre for Excellence 


in Proteomics of Cancer with the Imperial College London and their European Prospective 


Investigation into Cancer and Nutrition (EPIC). 


The technology is currently offered exclusively by Somalogic, therefore, if it will be implemented in 


our lab, the Affinity Proteomics-Stockholm will likely be the only or first service laboratory providing 


SomaScan in whole Europe. The system is a perfect complement to the Olink Explore platform 


offered by our node in Uppsala. The evaluation of a synergistic application of the two technologies 


has previously shown that the advantage of using the two technologies in parallel lies on the 


possibility to perform a comprehensive proteomic profiling and a cross-platform validation of the 


discoveries (orthogonal validation). [PMID: 34819519]. SciLifeLab would become the only place in 


the world to offer both technologies. 


The instruments that will be acquired such as Fluent 780 (Tecan) and the SureScan Microarray 


Scanner (Agilent) can be useful in a broad range of applications and methods. However, we forsee a 


high demand hence instrumentation may be dedicated exclusively to the SomaScan assay to ensure 


the quality of the data generated. Based on an evaluation of project requests from Europe and in 


particular from the Nordic countries performed by SomaLogic, we would expect, during the first 


couple of years after installation, a flow of more than 4400 samples incoming from studies ongoing 


mostly in Sweden (Linköping, Umeå and Astrazeneca), Norway, Germany, UK, Belgium and 


Netherlands. The instrumentation, will be therefore reasonably co-funded by facility user fees. 


Reagents cost, calculated per plate, is 400000 SEK per 86 samples, if we estimate a facility fee of 


15% on the cost to cover general lab consumables and instrument maintenance, we expect a user fee 


income of 3000 kSEK of which 2000 kSEK could be used to cover instruments costs. The Affinity 


Proteomics Unit together with the Autoimmunity and Serology Unit at the CPI SciLifeLab platform 


has also submitted an application for a VR Infrastructure grant, that if granted could co-fund the 


instrument acquisition for 1600 kSEK. 


 


We have spent years to promote SciLifeLab for SomaLogic to be the perfect place to offer their 


technology for Swedish and European scientists. During the international evaluation, we were even 


recommended to consider SomaLogic’s technology, but it was just recently that SomaLogic changed 


their business strategy to allow other labs to offer their technologies. The time is right for adding 


SomaLogic to SciLifeLab’s infrastructure. 
 



https://pubmed.ncbi.nlm.nih.gov/21165148/

https://pubmed.ncbi.nlm.nih.gov/21165148/

https://pubmed.ncbi.nlm.nih.gov/35385337/

https://www.genomeweb.com/proteomics-protein-research/somalogic-upmc-partner-explore-utility-proteomics-clinical-care#.YuufDHZBw2w

https://pubmed.ncbi.nlm.nih.gov/34819519/






Current Expensive Instruments 
2022


Unit Cost of acquisition 
(kSEK)


Year of 
purchase


Depreciation 
end year


Annual depreciation 
(kSEK) Current Expensive Instruments


Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Cryo-EM Stockholm 17 566 2016 2025 1 757 Kryo-EM, Talos Arcita 1 757 1 757 1 757 1 757 1 757
Cryo-EM Stockholm 35 798 2016 2025 3 580 Kryo-EM, Titan Krios 3 580 3 580 3 580 3 580 3 580
Cryo-EM Stockholm 7 550 2020 2024 1 510 Kamera till befintlig Kryo-EM 1 600 1 600 1 600
Cryo-EM Stockholm 44 000 2020 2029 4 400 Kryo-EM Titan Krios 4 900 4 900 4 900 4 900 4 900 4 900
Cryo-EM Umeå 18 634 2021 2026 3 600 Glacios Cryo-TEM 200 kV 3 600 3 600 3 600 3 600 3 347


Integrated Microscopy Technologies (KTH) 4 000 2017 2025 444
SPIM (2800 kSEK 2017) + upgrade/rebuild 
to ver.7 August 2021 (1200 kSEK) 444 444 444 444


Integrated Microscopy Technologies (KTH) 8 000 2020 2024 1 600 Lattice Light Sheet Z7 1 600 1 600 1 600
Integrated Microscopy Technologies (KTH) 5 000 2021 2025 1 000 AiryScan2 1 000 1 000 1 000 1 000
Integrated Microscopy Technologies (KTH) 5 000 2022 2026 1 500 Elyra7 SIM2 1 500 1 500 1 500 1 500 1 500 1 500


Integrated Microscopy Technologies (KTH) 4 000 2017 2025 444
SPIM (2800 kSEK 2017) + upgrade/rebuild 
to ver.7 August 2021 (1200 kSEK) 444 444 444 444 444


Integrated Microscopy Technologies (KTH) 8 000 2020 2024 1 600 Lattice Light Sheet 1 600 1 600 1 600 1 600
Integrated Microscopy Technologies (KTH) 5 000 2021 2025 1 000 Airy Scan2 1 000 1 000 1 000 1 000
Integrated Microscopy Technologies (GU) 7 000 2020 2025 1 167 Gemini450 SEM + AxioImager 1 167 1 167 1 167 1 167 1 167


Sum Depreciation current instruments 24 192 24 192 24 192 20 992 16 695 6 400
New Instruments 


Facility Cost of acquisition 
(kSEK)


Year of 
purchase


Depreciation 
end year


Annual depreciation 
(kSEK) New Instruments (5 year perspective)


Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Integrated Microscopy Technologies (KTH) 7 500 2022 2026 1 500 Elyra SIM2 (purchase November 2021) 0 1 500 1 500 1 500 1 500 1 500
Integrated Microscopy Technologies (GU) 7 500 2022 2026 1 500 Elyra SIM2 (purchase November 2021) 0 1 500 1 500 1 500 1 500 1 500
Integrated Microscopy Technologies (GU) 6 200 2022 2026 1 240 LSM 980 AiryScan 2 Multiplex module 0 1 500 1 500 1 500 1 500 1 500
Integrated Microscopy Technologies (GU) 2 200 2022 2026 440


High Pressure Freezer (HPM LIVE μ, 
CryoCapCell) 0 440 440 440 440 440


Integrated Microscopy Technologies (GU) 577 2022 2026 115
Automatic Freeze Substitution System 
(LEICA) 0 115 115 115 115 115


Integrated Microscopy Technologies (KTH) 15 000 2023 2027 3 000 Dual-color 3D MINFLUX 0 3 000 3 000 3 000 3 000 3 000 Note : Instrument to come 
Cryo-EM Umeå 9 318 2022 2027 1 553 Selectris-Falcon electron detector to Titan 


Krios, upgrade
1 600 1 930 1 930 1 930 1 930


Sum Depreciation New Instruments 1 600 9 985 9 985 9 985 9 985 8 055
Cumulative cost of acquisition 8 000 49 927 49 927 49 927 49 927 40 277
Total Depreciation for Platform 25 792 34 177 34 177 30 977 26 680 14 455








Clinical Proteomics and Immunology


Current Expensive Instruments 2022
Unit Cost of 


acquisition 
(kSEK)


Year of 
purchase


Depreciation 
end year


Annual 
depreciation (kSEK)


Current Expensive Instruments Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Autoimmunity and Serology Profiling 2 600 2019 2023 520 Arrajet Super Marathon 520 520


Cellular Immunomonitoring 3 600 2022 2026 720 CyTOF XT (trade-in against Helios; financed additionally 
by Brodinlab )


720 720 720 720 720


Cellular Immunomonitoring 3 600 2022 2026 720 CyTOF XT (trade-in against Helios; financed additionally 
by Brodinlab )


720 720 720 720 720


Cellular Immunomonitoring 5 710 2019 2023 1 142 Helios (financed by SciLifeLab, Matthias Uhlen lab (KTH) 
and Brodin lab, (KI))


800 800


Cellular Immunomonitoring 4 330 2021 2025 866 CYTEK Aurora (Financed by SciLifeLab (1.5MSEK), 
Sezgin lab (KI), and Brodin lab (KI))


866 866 866 866


Global Proteomics and Proteogenomics 4 055 2019 2024 676 Q Exactive HF mass spetreometer 811 811 68
Global Proteomics and Proteogenomics 4 000 2019 2024 667 Q Exactive HF mass spetreometer 800 800 96
Global Proteomics and Proteogenomics 5 077 2017 2022 846 Q Exactive HF mass spetreometer (this one is down now) 175
Global Proteomics and Proteogenomics 5 000 2017 2022 833 Q Exactive HF mass spetreometer 907
Global Proteomics and Proteogenomics 6 856 2019 2024 1 143 Tims-TOF pro 1 371 1 371
Global Proteomics and Proteogenomics 1 980 2020 2025 330 Orbitrap Exploris 480 mass spectrometer. 396 396 396 198
Global Proteomics and Proteogenomics 1 350 2020 2025 225 Pi-pet Sampleprep 270 270 270 135
Global Proteomics and Proteogenomics 6 660 2022 2027 1 110 TimsTOF HT incl Evoep 350 1 400 1 400 1 400 1 400 1 050
Global Proteomics and Proteogenomics 6 660 2022 2027 1 110 Tims-TOF SCP incl Evosep 350 1 400 1 400 1 400 1 400 1 050
Glycoproteomics 8 500 2019 2023 1 700 Orbitrap Fusion Lumos Tribrid 1 700
Glycoproteomics 5 700 2021 2026 950 Exploris 480 950 950 950 950
Glycoproteomics 8 000 2021 2026 1 333 Cyclic Ion mobility MS 1 333 1 333 1 333 1 333
Glycoproteomics 8 800 2022 2027 1 467 Orbitrap Eclipse Tribrid 1 467 1 467 1 467 1 467


Sum Depreciation current instruments 14 506 13 824 9 686 9 189 4 240 2 100
New Instruments 
Unit Cost of 


acquisition 
(kSEK)


Year of 
purchase


Depreciation 
end year


Annual 
depreciation (kSEK)


New Instruments (5 year perspective) Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Affinity Proteomics Stockholm 8 000 2023 2027 1 600 SomaLogic SomaScan platform (plan to apply for 
fundings)


1 600 1 600 1 600 1 600 1 600


Affinity Proteomics Uppsala 2 300 2023 2027 460 MESO SECTOR S 600MM electrochemiluminescence 
plate reader (plan to apply for fundings)


460 460 460 460 460


Global Proteomics and Proteogenomics 7 000 2023 2027 1 400 Orbitrap Exploris 480 mass spectrometer. 1 400 1 400 1 400 1 400 1 400


Global Proteomics and Proteogenomics 3 000 2023 2027 600 Two LC system 600 600 600 600 600


Global Proteomics and Proteogenomics 2 000 2023 2027 400 Sample prep robotics 400 400 400 400 400


Global Proteomics and Proteogenomics 1 000 2023 2027 200 Offline UPLC station for HipH RPLC prefractionation 200 200 200 200 200


Sum Depreciation New Instruments 0 4 660 4 660 4 660 4 660 4 660
Cumulative cost of acquisition 0 23 300 23 300 23 300 23 300 23 300
Total Depreciation for Platform 14 506 18 484 14 346 13 849 8 900 6 760








Genomics platform


Current Expensive Instruments 2022
Unit Cost of acquisition 


(kSEK)
Year of 
purchase


Depreciation 
end year


Annual depreciation 
(kSEK) Current Expensive Instruments


Depreciatio
n 2022


Depreciatio
n 2023


Depreciatio
n 2024


Depreciatio
n 2025


Depreciatio
n 2026


Depreciatio
n 2027


Ancient DNA 0
National Genomics Infrastructure (Sthlm) 7 168 2017 2022 1 195 Illumina NovaSeq 6000 BGC17011 836
National Genomics Infrastructure (Sthlm) 7 412 2019 2023 1 482 NovaSeq 6000 CHDL1804 1 482 1 112
National Genomics Infrastructure (Sthlm) 2 024 2021 2025 405 Biomek i7 CHDL2108 405 405 405 405 202
National Genomics Infrastructure (Sthlm) 2 796 2022 2026 559 BioMek i7 Hybrid CHDL2207 513 559 559 559 559 47
National Genomics Infrastructure (Sthlm) 6 613 2022 2024 2 204 NovaSeq 6000 sequencing instrument CHD2213A 1 102 2 204 2 204 1 102
Microbial Single Cell Genomics 0


National Genomics Infrastructure (SNP&SEQ) 7 917 2017 2022 1 320 NovaSeq 6000 #1, depreciation until end of July 2022. 920


Eukaryotic Single Cell Genomics 2 479 2019 2024 413 Takara iCell8 cx  (82% of 3023 kSEK) 496 496 289


National Genomics Infrastructure (NGI) UGC 7 023 2021 2023 2 341
Sequencing instrument PacBio Sequel IIe + 
associated compute resourse 2 341 2 341


National Genomics Infrastructure (NGI) UGC 678 2013 2022 68 Server PacBio + expansions (Purchase 2013-2018) 5


National Genomics Infrastructure (NGI) UGC 5 871 2019 2022 1 468
Sequencing instrument PacBio Sequel II + associated 
compute resourse 1 303


National Genomics Infrastructure (NGI) UGC 3 401 2017 2022 567 Sequencing instrument PacBio Sequel #2 + UPS 618
National Genomics Infrastructure (NGI) UGC 243 2020 2023 61 Equipment for library preparation 81 40


Sum Depreciation current instruments 10 102 7 157 3 457 2 066 762 47
New Instruments 


Unit Cost of acquisition 
(kSEK)


Year of 
purchase


Depreciation 
end year


Annual depreciation 
(kSEK) New Instruments (5 year perspective)


Depreciatio
n 2022


Depreciatio
n 2023


Depreciatio
n 2024


Depreciatio
n 2025


Depreciatio
n 2026


Depreciatio
n 2027


Ancient DNA 0 No expensive instrument acquistions planned 
Microbial Single Cell Genomics 0 No expensive instrument acquistions planned 
National Genomics Infrastructure (Sthlm) 3 000 2022 2027 600 Benchtop sequencing instrument 100 600 600 600 600 500
National Genomics Infrastructure (Sthlm) 10 000 2023 2027 2 000 Sequencing instrument 2 000 2 000 2 000 2 000 2 000
National Genomics Infrastructure (Sthlm) 10 000 2024 2028 2 000 Sequencing instrument 2 000 2 000 2 000 2 000
National Genomics Infrastructure (SNP&SEQ) 4 000 2022 2026 800 Two pipetting robots, e.g. Biomek i7. Procurement 


ongoing. 
800 800 800 800 800


National Genomics Infrastructure (NGI) UGC 3 000 2022 2025 1 000 Oxford Nanopore PromethION P24 system 333 1 000 1 000 667
National Genomics Infrastructure (NGI) UGC 8 500 2023 2025 4 250 Sequencing instrument Next Generation PacBio 1 416 2 833 2 833 1 416
Eukaryotic Single Cell Genomics 3 600 2023 2027 720 Possibly a Chromium Connect 720 720 720 720 720


Sum Depreciation New Instruments 433 6 536 9 953 9 620 7 536 6 020
Cumulative cost of acquisition 2 165 32 680 49 765 48 100 37 680 30 100
Total Depreciation for Platform 10 535 13 693 13 410 11 686 8 298 6 067
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Instructions: Use Times New Roman font size 11, 1.0 pt text space, and maximum three A4 pages, including any figures. 
 


 
 


Description of the instrument 
Describe the instrument, its purpose, and its specific capabilities. If possible, provide a link to a web 
page describing the type of instrument. Does the instrument represent a new technology at the unit, 
or is it a replacement/upgrade of current equipment base? Is the instrument unique in terms of 
service to users nationally? 


 
 
Today, we offer two main technologies at the single cell facility, droplet-based sequencing using the 
10X Genomics technology and plate-based sequencing using SmartSeq3. While the workflow for 
SmartSeq3 is already automated, we do not have any automation in place for our droplet-based 
workflow. Existing automatic liquid handlers cannot be used for 10X Genomics as they do not have 
any free capacity. Thus, we would like to acquire a Chromium Connect instrument from 10X 
Genomics (or equivalent liquid handler) to automate our droplet-based workflow.  
 
This instrument automates the single cell workflow and efficiently generates sequencing-ready 
libraries from a single cell suspension with minimal hands-on time. The instrument is based on a 
Hamilton pipetting robot and allows batch processing of up to 8 samples. Our most requested assays 
from 10X Genomics are already installed on the Connect and 10X Genomics periodically updates 
the software to include an increasing number of assays. The Connect is flexible: it can run fully 
automated from droplet generation to library generation, or it can be used to prepare libraries from 
samples that were initially run manually on the Chromium Controller. The Chromium Connect 
allows full walk-way automation. Sequencing ready libraries can be produced in just one day, 
whereas it takes, depending on the protocol, at least 2-3 days if the whole protocol is run manually. 
 
The service is not unique on a national level, however due to the requirement of fresh samples, it is 
necessary that single cell sequencing using 10X Genomics’ technology is offered at several nodes. 
The instrument price includes installation, training, preventative maintenance, and a 24-month 
warranty on the instrument. 
 
Link for to the instrument: https://www.10xgenomics.com/instruments/chromium-connect  


Name or type of instrument 10X Chromium Connect or equivalent liquid handler 


Unit ESCG 


Platform SSCB/Genomics 


Applicant (Head of Unit) Anja Mezger 


E-mail address anja.mezger@scilifelab.se 


Instrument, acquisition cost (kSEK) 3600 


Funding applied for (kSEK) 2600 
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Statement of need 
Describe how the instrument will be crucial for the operations, productivity, development, and 
competitiveness of your unit. Estimate the need and impact of the instrument from a user 
perspective. Will the instrument be shared with or used by other units or research groups at 
SciLifeLab? Also, describe any co-funding plans. 


	
 
The requested instrument enables full walk-away automation of our single cell sequencing 
workflow (10X Genomics) with minimal hands-on time, and thus, basically adds almost one full 
FTE to our team. Between 2021 and now, we were able to accept 51 projects with a total of 235 
individual samples. However, we had to decline a lot of project requests due to insufficient sample 
processing capacity. The Connect will significantly increase our capacity for processing droplet-
based sample prep and we will be able to meet the large demand of user projects.  
 
Today, we go through the workflow manually which, besides being laborious, can introduce 
variance and thus, decreasing the quality of the sequencing data. Full automation will allow us to 
decrease technical variance to a minimum and thus, generating reproducible and consistent results.   
 
Another advantage of having an automated solution for library prep, is that it will enable users to 
drop off samples late in the afternoon to start their single cell run. This is especially important to 
clinical researchers that handle samples from surgeries which can come in at any time of the day. At 
the moment, we can only accept samples until 13.30, as our staff is required to be on-site for about 3 
hours for initial sample processing until a safe stop point is reached. With the Chromium Connect, 
samples can be started on the instrument with minimal hands-on time and run overnight. Without 
any automation, many clinical samples cannot be processed and thus, valuable samples are lost as 
these can often not be preserved for later sample processing.  
 
The Chromium Connect records automatically lot numbers of all 10X Genomics’ supplied reagents, 
thus simplifying tracking lot-to-lot variations and entering this information into our LIMS system 
for good traceability. 
 
Adding an automated liquid handler to our operations would revolutionize our droplet-based single 
cell workflow. It would enable our unit to significantly increase our sample processing throughput, 
decrease errors and variability and freeing up time that can be used for technology development to 
ensure that ESCG will stay at the forefront of single cell research. Thus, purchasing a liquid handler 
will directly benefit our users that are interested in droplet-based single cell assays.   
 
 
 
 
 
 
 
 
 


 
 
 
 








Platform Unit Submitter Name or type of 
instrument


Proposal Acquisition cost 
(kSEK)


Co-funding 
(kSEK)


User fee 
funding 
(kSEK)


Funding 
applied for 
from SciLifeLab 
(kSEK)


Economic 
life of the 
instrument 
(years)Eukaryotic Single Cell Genomics Anja Mezger, KTH Chromium Connect (or equivalent liquid 


handler)
IC2022:004 3600 1000 0 2600 5


National Genomics Infrastructure Susanne Hellstedt Kerje, UU Sequencing Instrument Next Generation 
PacBio


IC2022:010 8500 0 0 8500 3


Clinical Genomics Linköping Tobias Strid, LIU Bionano genomics: Saphyr Optical gene 
mapping


IC2022:013 2400 0 0 2400 5


Clinical Genomics Umeå Pär G  Larsson, UmU Illumina iScan Dx 
Tecan liquid-handling robot


IC2022:014 4750 2375 0 2375 7


Affinity Proteomics Stockholm Claudia  Fredolini, KTH Somalogic's SomaScan analytical Platform IC2022:006 8000 0 2000 6000 5


Affinity Proteomics Uppsala Mikael Åberg, UU MESO SECTOR S 600MM 
electrochemiluminescence plate reader


IC2022:012 2300 500 0 1800 5


Metabolomics
Exposomics Jonathan Martin, SU Orbitrap Ultrahigh Resolution Mass 


Spectrometer  (Orbitrap uHRMS)
IC2022:009 6014 3700 0 3007 5


Spatial and Single Cell Biology
Spatial Mass Spectrometry Anna M  Nilsson, UU MALDI mass spectrometry imaging 


instrument: tims-TOF fleX MALDI-2 
IC2022:008 13260 9600 0 3660 10


Cellular and Molecular Imaging


Cryo-EM Marta  Carroni, SU PRIMO (Alveolelab) system for pattern 
writing onto cryo-EM grids combined with 
fluorescence confocal microscope 
equipped with cryo stage (Leica) or with 
movable cryo stage (Linkam), or both. 


IC2022:015 3500 0 0 3500 5


Integrated Structural Biology Swedish NMR Centre Göran Karlsson, GU 850 MHz NMR steering unit IC2022:016 8000 3200 0 4800 5


Chemical Biology and Genome Engineering
Chemical Biology Consortium Sweden Brinton Seashore-Ludlow, KI High Content Screening microscope IC2022:011 3500 400 100 3000 10


Sum 63824 20775 2100 41642


Genomics


Clinical Genomics


Clinical Proteomics and Immunology
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Instructions: Use Times New Roman font size 11, 1.0 pt text space, and maximum three A4 pages, including any figures. 


Description of the instrument 
Describe the instrument, its purpose, and its specific capabilities. If possible, provide a link to a web 
page describing the type of instrument. Does the instrument represent a new technology at the unit, 
or is it a replacement/upgrade of current equipment base? Is the instrument unique in terms of 
service to users nationally? 


The Illumina iScan Dx instrument (https://emea.illumina.com/systems/array-scanners/iscan.html ) 
comprises an array scanner that supports rapid, sensitive, and accurate imaging of Illumina 
BeadChips for genomic and epigenomic analysis. It uses high-performance lasers, optics, and 
detection systems to offer a submicron resolution. The instrument is compatible with Tecan system 
liquid handling robotics that standardizes sample and liquid handling to ensure high quality, 
reproducibility, and high throughput of samples.  


The Clinical Genomics (CG) node in Umeå has a technology focus on Epigenetics and has become 
recognized for DNA methylation classification of hematological malignancies, with a special focus 
on childhood T-cell leukemias. CG aims at offering a DNA methylation classification service for 
hematological malignancies including both laboratory and bioinformatic analysis.  


The array-based method for DNA methylation classification using the iScan Dx instrument 
generates data of high quality at a reasonable cost. The use of DNA methylation as a biomarker has 
several advantages in clinical diagnostics since DNA is routinely prepared, and can be sent to an 
external lab for analysis at room temperature.  
The Illumina iScan Dx instrument will replace a withdrawn and aging HiScan instrument and ensure 
that the Umeå node can serve as a national resource for DNA methylation classification of 
hematological malignancies. DNA methylation has already become integrated into clinical 
diagnostics for brain tumors, and hematological malignancies are likely to follow.  


Name or type of instrument Illumina iScan Dx + Tecan liquid-handling robot 


Unit Clinical Genomics Umeå 


Platform Clinical Genomics 


Applicant (Head of Unit) Pär Larsson 


E-mail address par.larsson@umu.se 


Instrument, acquisition cost (kSEK) 
3500 (inkl OH) scanner + approx. 1250 (inkl OH) for 


Techan Robot 


Funding applied for (kSEK) 2375 (50% of purchase ammount inkl OH) 



https://emea.illumina.com/systems/array-scanners/iscan.html

mailto:par.larsson@umu.se
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Statement of need 
Describe how the instrument will be crucial for the operations, productivity, development, and 
competitiveness of your unit. Estimate the need and impact of the instrument from a user 
perspective. Will the instrument be shared with or used by other units or research groups at 
SciLifeLab? Also, describe any co-funding plans. 


 
 
 
The CG node in Umeå has a good opportunity to become a service platform for methylation 
classification of hematological malignancies in Sweden and Europe. There is an urgent need for 
new molecular biomarkers that can improve subtype discrimination, treatment stratification, and 
prognosis prediction. DNA methylation classification is a promising biomarker in several 
hematological malignancies, but additional research and clinical trials are needed to support clinical 
implementation.  
 
The platform will offer researchers and clinical trials a DNA methylation array analysis service 
including bioinformatic pipelines for data normalization and filtering, quality control, and the use of 
existing CpG site algorithms for predicting e.g. subgroups or prognosis, blood cell composition, and 
biological age of the samples, as well as exploratory analysis for identification of new biomarkers. 
For example, a panel for CpG Island Methylator Phenotype (CIMP) classification has been identified 
as one promising prognostic marker in childhood T-cell acute lymphoblastic leukemia, and the CG 
Umeå node will provide a service for CIMP classification of Swedish and European samples.  
 
By coordinating research and clinical trial DNA methylation array analysis of hematological 
malignancies at CG in Umeå, the node will continuously build specialized knowledge of these rare 
diseases and offer up-to-date bioinformatic technologies. The CG node will support the process of 
DNA methylation analysis from research to validation, and the introduction of DNA methylation 
biomarkers into clinical practice. 
 
The CG node aims to specialize in clinical and research studies focusing on hematological 
malignancies by offering suited bioinformatic support, which will complement the currently 
established platforms for methylation array analysis in Sweden (e.g the SNP/Seq platform in 
Uppsala). The establishment will also expand the overall availability of an array scanner for 
researchers in Northern Sweden.  
 
Users: The CG node in Umeå will offer DNA methylation array analysis on the new iScan Dx 
instrument including cutting-edge bioinformatic support customized for hematological malignancies. 
The instrument will allow CG Umeå to cater to research needs in the whole of Sweden but also 
European customers, e.g. the European ALLTogehter consortium, and allow for a complete analysis 
service. It will also allow for continued development of the platform to be able to provide close 
support to local researchers at Umeå University. Similar to CG Stockholm, which has grown 
substantially by providing genomic sequencing services for healthcare, the instrument will also allow 
for an increase in user fees by also performing contracted analyses for Region Västerbotten and 
other healthcare providers.   
 
Finally, researchers in Sweden can use the platform to explore the large blood biobanks in Northern 
Sweden, both for epigenetics and genotyping analysis. The NHDS (Northern Sweden health and 
disease study) with > 135 000 individuals (https://www.umu.se/enheten-for-
biobanksforskning/provsamlingar-och-register/northern-sweden-health-and-disease-study/), UCAN 
(cancer blood and tissues), and Biobanken Norr have thousands of samples that could be analyzed 
to explore disease biology. The new methylation screening arrays especially made for discovery 
studies can analyse 48 samples in one chip and will be excellent for biobank studies. 
 
Co-founding: We have applied for 50% co-founding for the instruments within the ALF system and 
Barncancerfonden. Moreover, we have applied for additional funding from local infrastructure grants 
at Umeå University for full financing of the instrument, including overhead costs, service costs, and 
personnel. On these applications we await decisions. 



https://www.umu.se/enheten-for-biobanksforskning/provsamlingar-och-register/northern-sweden-health-and-disease-study/

https://www.umu.se/enheten-for-biobanksforskning/provsamlingar-och-register/northern-sweden-health-and-disease-study/
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Metabolomics


Current Expensive Instruments 2022


Unit Cost of 
acquisition 


Year of 
purchase


Depreciatio
n end year


Annual 
depreciation 


Current Expensive Instruments
Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Exposomics 6 014 2022 2026 1 203 HPLC-Orbitrap HRMS - 480 Exploris 1 203 1 203 1 203 1 203 1 203
Swedish Metabolomics Centre - Umeå 3 750 2018 2022 750 IMS-QTOF/LC-QqQ/GCTOFMS 510
Swedish Metabolomics Centre - Umeå 3 000 2019 2024 500


High throughput instrument Bravo-
RapidFire 600 600 200


Swedish Metabolomics Centre - Umeå 3 700 2020 2025 617 2 QTOF-MS 740 740 740 370
Swedish Metabolomics Centre - Chalmers 4 975 2017 2027 452 2 x UHPLC-qTOF-MS 498 498 498 243 243
Swedish Metabolomics Centre - Chalmers 2 300 2018 2027 230 UHPLC-MS/MS 504 504 370 182 182 28
Swedish Metabolomics Centre - Chalmers 1 900 2021 2026 317 UHPLC-MS/MS 317 317 317 317 317
Swedish Metabolomics Centre - Chalmers 373 2022 2027 62 GC-MS 68 75 75 75 6


Sum Depreciation current instruments 4 440 3 937 3 403 2 390 1 951 28
New Instruments 


Unit Cost of acquisition 
(kSEK)


Year of 
purchase


Depreciation 
end year


Annual depreciation 
(kSEK) New Instruments (5 year perspective)


Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Exposomics 3 000 2023 2027 600 HPLC-Orbitrap HRMS - 240 Exploris 600 600 600 600 600
Exposomics 2 000 2024 2028 400 GC Orbitrap HRMS 240 Exploris 400 400 400 400
Swedish Metabolomics Centre - Umeå 3 500 2023 2027 700 2 QqQ-MS 700 700 700 700 700
Swedish Metabolomics Centre - Umeå 2 000 2023 2027 400 GC-TOFMS 400 400 400 400 400
Swedish Metabolomics Centre - Chalmers 12 500 2022 2026 2 500 3 x HRMS with a suitable frontend 2 500 2 500 2 500 2 500 2 500
Swedish Metabolomics Centre - Chalmers 1 500 2022 2026 300 Liquid handling system 300 300 300 300 300
Swedish Metabolomics Centre - Chalmers 5 000 2024 2028 1 000 2 x UHPLC-MS/MS 1 000 1 000 1 000 1 000
Swedish Metabolomics Centre - Chalmers 7 000 2026 2030 1 400 HRMS with a suitable frontend 1 400 1 400


Sum Depreciation New Instruments 3 400 4 500 5 900 5 900 7 300 3 900
Cumulative cost of acquisition 17 000 22 500 29 500 29 500 36 500 19 500
Total Depreciation for Platform 7 840 8 437 9 303 8 290 9 251 3 928
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Description of the instrument 
Describe the instrument, its purpose, and its specific capabilities. If possible, provide a link to a web 
page describing the type of instrument. Does the instrument represent a new technology at the unit, 
or is it a replacement/upgrade of current equipment base? Is the instrument unique in terms of 
service to users nationally? 


 
The next generation sequencing instrument from PacBio is a single molecule real-time 
(SMRT) long-read sequencing instrument, expected to be released early 2023. This 
instrument represents a significant leap forward compared to earlier PacBio 
instrumentation, with near 10 times higher throughput and with the possibility to run flow 
cells in parallel, a feature not possible earlier. This system is uniquely flexible as each flow 
cell is controlled individually giving the instrument the potential to be run continuously with 
no start-up or shut-down times. 
 
One new feature with this system is the increased sequencing capacity per SMRT cell with 
15 times higher throughput per cell and reduced consumable requirements. The new 
reagents for this system are also automation ready and there are protocols available for 
running on Hamilton or Agilent liquid handling systems. With this instrument the cost for 
running a human genome is approaching 1000 USD and can be generated in one day. 
 
Sequencing data generated on the instrument is handled in an integrated GPU based 
compute resource significantly reducing post-sequencing data handling. The resulting HiFi 
reads are rapidly processed and the output is a .bam-file, which is an optimal starting point 
for further bioinformatic analyses. 
 
As the instrument is not available for purchase until spring 2023 there are no description or 
specifications yet publicly available. The description above is based on information given 
Uppsala Genome Center under NDA. 
 
As we are the only provider of long-read sequencing using the PacBio technology in 
Sweden, this new instrument will not be available for service elsewhere. 
 


Name or type of instrument Sequencing Instrument Next Generation PacBio 


Unit NGI-UGC 


Platform Genomics 


Applicant (Head of Unit) Susanne Hellstedt Kerje 


E-mail address susanne.kerje@igp.uu.se 


Instrument, acquisition cost (kSEK) 8500 


Funding applied for (kSEK) 8500 
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Statement of need 
Describe how the instrument will be crucial for the operations, productivity, development, and 
competitiveness of your unit. Estimate the need and impact of the instrument from a user 
perspective. Will the instrument be shared with or used by other units or research groups at 
SciLifeLab? Also, describe any co-funding plans. 


	
Over the last few years long-read sequencing has reached a level of accuracy and cost that makes 
it an attractive option for many applications. With the investments in the latest PacBio Sequel II 
instruments (expensive instrument funding 2020), providing HiFi reads (i.e. long-read sequence 
data of the same accuracy as Illumina short-read sequencing) we have seen an increased interest 
and user base in the scientific community. For de novo genome assembly in biodiversity projects, 
PacBio HiFi data is now the golden standard and is used for all species sequenced in international 
consortia such as the Earth BioGenome Project/European Reference Genome Atlas (ERGA) and 
Darwin Tree of Life (1). Meanwhile, the cost of generating PacBio sequence data with the current 
instrument is still prohibitively expensive for analysis of human genomes at scale and we currently 
have a limited user base from the medical community.  
 
Here we apply for a new PacBio sequencing system that will be launched in 2023. With the new 
instrument the cost of generating HiFi data will drop significantly, making it an attractive alternative 
to standard Illumina sequencing for human genome sequencing projects. The system will be more 
flexible than Sequel II and will produce significantly more data from the same input material. We 
therefore see an enormous potential with the new system for the medical community, in addition to 
lower cost and higher throughput for the biodiversity projects that are already favoring PacBio 
sequencing.  
 
In addition to whole genome sequencing for human and biodiversity projects a decreased cost of 
accurate long-read sequencing data will also make PacBio sequencing an attractive application for 
entirely new user groups. We see single cell long-read sequencing as a new and growing 
application. The ability to sequence full-length transcripts and isoforms provides added value for 
understanding the complexity of single cell transcriptomes. The new MAS-Iso-seq protocol, a 
technique for concatenating cDNAs into single molecules optimal for long-read sequencing, allows 
boosting the throughput >15 fold compared with standard Iso-seq protocol. With significantly 
increased throughput and reduced cost of sequencing on the new system we apply for here, we see 
enormous potential in single cell analysis going forward. Efforts to unify single cell analysis within 
SciLifeLab are ongoing, and this instrument will thus be a great resource for the larger community. 
 
Investment in the next generation long-read sequencing system from PacBio will be crucial for 
Uppsala Genome Center and SciLifeLab to retain its world leading position in the long-read 
sequencing arena. With the launch of the new system, it is our assessment that the current Sequel 
II instruments will quickly become obsolete for many applications, and our users will demand 
sequencing on the new system. Depreciation costs for the current Sequel II systems will end by 
2023 and it will thus be timely to have a new system up and running during the next year. We 
expect the new system to rapidly replace current PacBio systems at larger genome cores 
internationally. Since PacBio sequencing is not typically offered as a commercial product, we see a 
great need for the Swedish research community to have this system at SciLifeLab.  
 
We currently do not have any co-funding for purchase of the new system. Considering the cost of 
the system we would therefore require a significant fraction of the instrument cost to be funded in 
this call to go ahead with the acquisition. We are also willing to look into parallel funding 
opportunities to cover costs not funded in the expensive instrument call.  
 
Reference 
1. Lawniczak et al, Standards recommendations for the Earth BioGenome Project, 
https://www.pnas.org/doi/10.1073/pnas.2115639118 
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Instructions: Use Times New Roman font size 11, 1.0 pt text space, and maximum three A4 pages, including any figures. 


 


 


 


Description of the instrument 
Describe the instrument, its purpose, and its specific capabilities. If possible, provide a link to a web 
page describing the type of instrument. Does the instrument represent a new technology at the unit, 
or is it a replacement/upgrade of current equipment base? Is the instrument unique in terms of 
service to users nationally? 


 
 


The Bionano genomics: Optical gene mapping (OGM) Bionano genomics instrument 


(https://bionanogenomics.com/, https://bionanogenomics.com/clinical/cytogenomics/) bridges the 


information gap between whole genome sequencing, microarray analysis and traditional karyotyping. It 


detects broken, missing, fused and rearranged genes, or extra chromosomes and is able to diagnose disease 


and define treatment options. Compared to traditional cytogenetic methods, the Bionano OGM has a much 


greater resolution and can define breaking points more accurately than earlier methods. OGM is able to detect 


all CNVs, chromosomal aberrations and structural variants. Except being an alternative to traditional 


molecular methods, it is also able to detect genetically complex aberrations where complementary, often more 


complex and expensive, methods otherwise would be necessary, e.g. Long Read sequencing. Scanning and 


data-generation is performed in the OGM instrument and ready for analysis and interpretation on the same 


day. 3 paralleled human genomes are scanned in 6h. 


The method and its associated laboratory process is rapid and easy. Starting with DNA isolation at mega-base 


size followed by enzymatic labeling and transfer of labeled DNA into cartridges for scanning.  


The instrument will be an addition of a new technology to the Linköping node and a great addition to the total 


capacity to CG to perform OGM and to provide national coverage, since the instrument at present is available 


only at one node. 


Name or type of instrument Bionano genomics: Saphyr Optical gene mapping 


Unit Clinical Genomics Linköping 


Platform Clinical Genomics 


Applicant (Head of Unit) Tobias Strid 


E-mail address tobias.strid@liu.se 


Instrument, acquisition cost (kSEK) 2400 


Funding applied for (kSEK) 2400 



https://bionanogenomics.com/

https://bionanogenomics.com/clinical/cytogenomics/





Application Template Instrument call 2022 
 
 
 


 


 2 


Statement of need 
Describe how the instrument will be crucial for the operations, productivity, development, and 
competitiveness of your unit. Estimate the need and impact of the instrument from a user 
perspective. Will the instrument be shared with or used by other units or research groups at 
SciLifeLab? Also, describe any co-funding plans. 


 
 


Genetic karyotyping is a central part of medical genetics, both for research questions and diagnostics. 


Complex rearrangements and gene fusions are also gaining more importance in cancer biology. The methods 


used today are generally highly manual, labor intensive and less precise then OGM. Competence and 


equipment handling the type of questions dealt with using OGM is currently centered at the 


Stockholm/Uppsala region, hence an establishment of this technique in Linköping would greatly expand the 


overall availability and could establish a hub for the southern part of Sweden and a national center for analysis 


and care of neuromuscular disorders and highly specialized care of e.g. Facioscapulohumeral muscular 


dystrophy, thus making a direct link to the clinic and health care. Optical Genome Mapping constitutes one of 


the current focus areas of the Clinical Genomics platform. The focus area is currently run from CG 


Stockholm, but the addition of this instrument will enable CGLi to join forces and complement in this cross-


node task, as well as stimulate genomic research on other CG focus areas. 


 


The University hospital in Linköping has been assign by The National board of Social Affairs and Health 


(“Socialstyrelsen”) as a center for national highly specialized care related to neuro muscular disorders. These 


disorders are often caused by structural variants that can be detected by OGM. The instrument in question is 


also able to detect diseases caused by genomic expansions. One example of such a disease is 


Facioscapulohumeral muscular dystrophy that presently is analyzed using time consuming and hazardous 


Southern blot. The care and diagnostics part of the program for national highly specialized care is only 


allowed to be offered at designated sites, associated with clinical efforts but will most likely also attract 


clinical research within the field, since a close connection to clinical practice is often a prerequisite. Hence, an 


OGM will be a key instrument addition to the infrastructure in Clinical Genomics Linköping to aid in transfer 


of state of art technology to health care which is one of the main missions of the Clinical Genomics Platform. 
 


 
Users: Instrumentation for optical genome mapping has a high potential of national customers since the 


current availability of such instrumentation is rare. There are several potential local/regional research and 


clinical customers both at Linköping University and at Region of Östergötland which will greatly aid in initial 


development of the technology.  
 
 


Co-founding: We will apply for co-founding also within the ALF system, which constitutes the basis for 


instrument investments in our local core facilities in Linköping. 
 


 
 


 


 


 


 








Clinical Genomics
Current Expensive Instruments 2022


Unit
Cost of 
acquisition 
(kSEK)


Year of 
purchase


Depreciation 
end year


Annual 
depreciation 
(kSEK)


Current Expensive Instruments
Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Comment


Clinical Genomics Gothenburg 7 680 2019 2022 1 920 NovaSeq 6000 0 Finanserad med andra medel
Clinical Genomics Lund 7 680 2019 2022 1 920 NovaSeq 6000 0 Finanserad med andra medel
Clinical Genomics Stockholm 7 680 2018 2021 1 920 NovaSeq 6000 Delvis finansierad av SciLifeLab
Clinical Genomics Stockholm 4 165 2018 2021 1 041 Compute and storage cluster 800
Clinical Genomics Stockholm 2 600 2020 2022 867 Extension of compute and storage 400 Finanserad med andra medel
Clinical Genomics Stockholm 4 000 2020 2024 800 Liquid handling systems 800 800 800 Finanserad med andra medel
Clinical Genomics Umeå 2 500 2019 2025 357 NextSeq 550 Finanserad med andra medel
Clinical Genomics Umeå 2 500 2018 2025 313 NextSeq 550 Finanserad med andra medel
Clinical Genomics Umeå 2 000 2013 2025 154 MiSeq Finanserad med andra medel
Clinical Genomics Uppsala 2 756 2018 NextSeq 550 Dx 551 Finansierad med andra medel (sjukvården) men kan nyttjas av CGU
Clinical Genomics Uppsala 2 756 2019 NextSeq 550 Dx 551 551 Finansierad med andra medel (sjukvården) men kan nyttjas av CGU
Clinical Genomics Linköping 3 000 2022 2026 600 Illumina NextSeq 2000 300 600 600 600 600 300 Finansieras med ALF investeringsmedel
Clinical Genomics Örebro 2 800 2019 2024 467 NextSeq 550 Dx 525 525 525 Finansierad med andra medel
Clinical Genomics Örebro 2 500 2021 2026 0 Hamilton NGS Star Finansierad med andra medel
Clinical Genomics Stockholm 2 000 2021 2026 333 Liquid handling systems 400 400 400 400 200 Finansierad med user fees
Clinical Genomics Stockholm 1 000 2021 2024 250 Extension of compute and storage 350 350 Finansierad med user fees


Sum Depreciation current instruments 4 677 3 226 2 325 1 000 800 300
New Instruments 
Unit Cost of 


acquisition 
(kSEK)


Year of 
purchase


Depreciation 
end year


Annual 
depreciation 
(kSEK)


New Instruments (5 year perspective) Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Clinical Genomics Lund 3 000 2022 2025 750 NextSeq 2000
Clinical Genomics Lund 2 000 2022 2025 500 Cellen ONE
Clinical Genomics Stockholm 3 375 2022 2025 844 Part of NovaSeq 6000 (shared with NGI) 563 1 125 1 125 563 Finansierad med user fees
Clinical Genomics Stockholm 2 600 2022 2026 520 Bionano Saphyr optical mapper 260 520 520 520 520 260 Finansierad med bidrag från KI
Clinical Genomics Umeå 3 600 2022 2029 x2 Beckman Biomek i5 (shared with NUS)
Clinical Genomics Umeå 250 2021 2028 Myra Liquid handling system (shared with NUS)
Clinical Genomics Umeå 2 800 2023 2030 350 Illumina iScan DX (array scanner) Medel äskade i instrument call 2022
Clinical Genomics Umeå 500 2021 2027 QIAcuity Digital PCR (shared with NUS)
Clinical Genomics Linköping 2 400 2023 2027 480 Bionano Saphyr optical mapper Medel äskade i instrument call 2022


Sum Depreciation New Instruments 6 250 5 621 4 370 2 483 1 520 560
Cumulative cost of acquisition 31 250 28 106 21 850 12 413 7 600 2 800
Total Depreciation for Platform 10 927 8 847 6 695 3 483 2 320 860








SciLifeLab Expensive Instrument Call 2022 


This document contains the submitted applications for the Expensive Instrument call 2022. The 
call is aimed for funding of expensive instruments of an acquisition cost in the order of 2 MSEK and 
above. For small units with limited overall budget, instruments with slightly lower acquisition cost 
may be considered. Please, note that applications containing a “package” of instruments are not 
allowed – unless the instruments are interconnected in a system-wise manner. Co-funding is 
considered highly favorable but is not an absolute requirement. The budget for the call is in the order 
of 15 MSEK to cover annual depreciation costs from 2023 and onwards. 


The document is structured as a portfolio, and the applications are sorted platform-wise. To 
navigate, please click on the name of the specific file that is shown on the left. You may also use the 
bookmarks. 


Platform-wise inventories of current expensive instruments under depreciation and instruments 
planned to be acquired within the next 5-year period (2022–2027) are given in the first file for each 
platform. Included is also an overview table with previous instrument grants to platforms and units 
from SciLifeLab (2018–2021) and VR (2021). 


The reviewing process and timelines: 


September 22. Application portfolio (this document) available to MG via Anubis 


September 22. MG meeting. Information about the review process and brief presentation of the 
applications (Infrastructure Director). 


September 22–October 11. Individual reviewing of applications by MG members in Anubis 


October 12–13. Infrastructure Director to cluster the applications into “clear yes”, “clear no”, or 
“maybe/more info needed” groups in discussion with SciLifeLab Director and Co-Director. Applicants 
in the “maybe/more info needed” group may be contacted if issues need to be clarified. 


October 14. Meeting between Director, Co-Director, and Infrastructure Director. Prioritization of 
applications and budget discussions. 


October 20. MG meeting. Presentation of preliminary result, motivations, and suggested funding 
(Infrastructure Director.) 


October 31. Final suggestion to the Board. 


November 8. Decision by the Board. 












Spatial and Single Cell Biology


Current Expensive Instruments 2022


Unit Cost of 
acquisition 


Year of 
purchase


Depreciation 
end year


Annual 
depreciation 


Current Expensive Instruments
Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Advanced FISH Technologies 0
Eukaryotic Single Cell Genomics 2 479 2019 2024 413 Takara iCell8 cx  (82% of 3023 kSEK) 496 496 289
In Situ Sequencing 1 257 2019 2024 210 Leica DMi8 210 210 175


Spatial Mass Spectrometry 7 090 2017 2022 1 418 solariX FTICR MS (UA 2016/88) (charged via 
the research group)


Spatial Mass Spectrometry 9 250 2021 2030 925 solarix FTICR MS (UH 2018/96)(charged via 
the research group)


Spatial Mass Spectrometry 1 600 2021 2024 400 Service contract UH 2016/88, UH 2018/96


Spatial Mass Spectrometry 650 2019 2024 108 Liquid Droplet Deposition Robot (UH 
2018/107)(charged via the research group)


Spatial Proteomics 500 2018 2022 100 CODEX 100
Spatial Proteomics 5 000 2021 2025 1 000 COMET 1 000 1 000 1 000 1 000 1 000
Spatial Proteomics 3 000 2021 2025 600 Phenocycler Fusion 600 600 600 600 600


Sum Depreciation current instruments 2 406 2 306 2 064 1 600 1 600 0
New Instruments 


Unit Cost of 
acquisition 


Year of 
purchase


Depreciation 
end year


Annual 
depreciation New Instruments (5 year perspective)


Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Advanced FISH Technologies 4 0
Eukaryotic Single Cell Genomics 3 600 2023 2027 720 Possibly a Chromium Connect 720 720 720 720 720
In Situ Sequencing 3 656 2022 2026 731 Possibly Xenium 731 731 731 731 731
In Situ Sequencing /ST unit - awarded to SSCB platform 
(KTH) from VR grant 3 656 2022 2026 731 Possibly Xenium 731 731 731 731 731


Spatial Mass Spectrometry 13 260 2022 2032 1 326 MALDI mass spectrometer 1 326 1 326 1 326 1 326 1 326 1 326
Spatial Proteomics 3 200 2024 2028 640 One additional Phenocycler Fusion 640 640 640 640


Sum Depreciation New Instruments 2 788 3 508 4 148 4 148 4 148 2 686
Cumulative cost of acquisition 13 940 17 540 20 740 20 740 20 740 13 430
Total Depreciation for Platform 5 194 5 814 6 212 5 748 5 748 2 686
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Instructions: Use Times New Roman font size 11, 1.0 pt text space, and maximum three A4 pages, including any figures. 


Description of the instrument 
Describe the instrument, its purpose, and its specific capabilities. If possible, provide a link to a web 
page describing the type of instrument. Does the instrument represent a new technology at the unit, 
or is it a replacement/upgrade of current equipment base? Is the instrument unique in terms of 
service to users nationally? 


The current high throughput microscope stationed at CBCS has become outdated and does not meet 
the needs of the user any longer. With this application we seek funding for a high content screening 
microscope to replace the current instrument.  
Key criteria we are interested in evaluating when purchasing a replacement instrument are: 


• Compatibility with multi-well plates, especially spheroid plates
• Time it takes to image one site per well with multiple fluorescence channels
• Number of channels available
• Ability to take confocal images
• Ability to interface with robot arm and plate hotels or CytoMat incubator
• Data storage solutions that are compatible with SciLifeLab infrastructure


Several examples of instruments on the market that would fulfill our requirements are: ImageXpress 
Confocal HT.ai by Molecular devices, the CellVoyager CQ1 by Yokogawa, the CellInsight CX7 
LZR Pro HCS Platform by ThermoFisher Scientific, and the Operetta by PerkinElmer. We have 
been in contact with several vendors and the price varies depending on configuration of lasers, 
objectives, temperature control and automation. We will base our decision on image quality and 
throughput for cheapest price by demoing the instrument (shipping plates to vendor for imaging). 


These parameters distinguish the performance of the new machine from the current ImageXpress 
Micro in the following ways: 


1) The current instrument is not confocal.
2) The current time for imaging a single 384-well plate with 4 channels is on the order of 45


minutes per plate. This means that screening the primary set from CBCS (37K small
molecules or 106 384-well microtiter plates) is very time consuming and rules out all large-
scale live cell assays, as well as some types of hit validation studies.


Name or type of instrument High Content Screening Microscope 


Unit CBCS 


Platform CBGE 


Applicant (Head of Unit) Anna-Lena Gustavsson 


E-mail address anna-lena.gustavsson@ki.se 


Instrument, acquisition cost (kSEK) 3500


Funding applied for (kSEK) 3000 
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3) We are not able to effectively run screens on 3D objects such as spheroids or organoids.
Imaging 3D objects requires taking multiple planes to cover the depth of the objects. With
the current instrument this process takes far too long for any sizeable screen. Additionally,
confocal images are really needed for this type of evaluation.


4) The imaging facility at KI (BIC) does not currently have a high content machine set up for
screening, so there is no local open access facility. The closest option at BIC is an operetta
with similar measurement timeframes as our ImageXpress and no automation.


5) The current instrument does not have a file or experimental storage set up that is compatible
with the backup routines at SciLifeLab. We hope to change this to help improve data
transfer, backup and analysis in the future.


6) The current microscope has three lasers, while most of the newer machines offer between 5-
8 channels.
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Statement of need 
Describe how the instrument will be crucial for the operations, productivity, development, and 
competitiveness of your unit. Estimate the need and impact of the instrument from a user 
perspective. Will the instrument be shared with or used by other units or research groups at 
SciLifeLab? Also, describe any co-funding plans. 


Need at CBCS and Campus Solna 
In order to remain competitive in chemical biology on the European and global arena, access to high 
content imaging is key. This type of instrument can enable both target-based and phenotypic screens 
using 2D and 3D cell models. A majority of projects coming to CBCS both for large screens and 
smaller projects are cell-based phenotypic screens or cell-based targeted screens. For these types of 
projects imaging is an excellent readout choice since each fluorescence channel can report on the 
localization and quantity of a different protein, organelle or process. At CBCS users have performed 
screens for compounds modulating protein translocation, localization and co-localization with other 
proteins. In addition, phenotypic screens examining cellular processes like apoptosis, autophagy, 
viral infection, protein translation and DNA damage have been conducted using imaging as a read-
out. 


Open Access users: current and future plans 
The current instrument is open access to groups at SciLifeLab and KI area. Once users have 
received training from CBCS on the instrument and the analysis program, they are able to access the 
booking calendar. We have had heavy use of the instrument at times, but due to recent technical 
issues and software challenges this has gone down. Currently this also includes booking of the 
analysis program and computers as well.  
We plan to keep a similar arrangement for the new instrument. A user fee based on instrument cost 
and personnel time will be applied to all external users once total cost is known.  This will provide 
the Solna SciLifeLab campus with a valuable open-access resource. Depending on the microscope 
and analysis system purchased, the Kallioniemi team can contribute one additional analysis station 
for booking outside the one that is currently available at CBCS (ca 100k SEK). 


Plans for automation 
We plan to integrate the instrument with a robotic arm and plate hotels to increase the throughput 
and enable efficient use of the system. The arm and plate hotels could be provided by the 
Fernandez-Capetillo group, when their current microscope is no longer operable (this is a cost of 
around 200 kSEK) 


Plans for co-funding 
The Fernandez-Capetillo can contribute an additional 200 kSEK and the Seashore-Ludlow group 
can contribute 100 kSEK. 








SciLifeLab and VR Instrument Grants to Platforms and Units 2018–2021


VR SciLifeLab
2018 2019 2020 2021 2021


Support, Infrastructure and Training 16 600 16 600 0 
Compute and Storage 0 0 
BioImage Informatics 0 0 
AIDA Data Hub 0 0 


Ancient DNA 0 0 
Microbial Single Cell Genomics 0 0 
National Genomics Infrastructure 6 000 2 400 3 700 9 780 4 000 25 880 16 100 


Clinical Genomics Gothenburg 0 0 
Clinical Genomics Linköping 0 0 
Clinical Genomics Lund 1 800 1 800 1 800 
Clinical Genomics Stockholm 3 000 3 000 3 000 
Clinical Genomics Umeå 0 0 
Clinical Genomics Uppsala 1 500 1 500 1 500 
Clinical Genomics Örebro 0 0 


Autoimmunity and Serology Profiling 2 600 2 600 2 600 
Affinity Proteomics KTH 0 0 
Affinity Proteomics UU 0 0 
Cellular Immunomonitoring 3 500 1 500 5 000 5 000 
Global Proteomics and Proteogenomics 4 500 3 350 13 650 21 500 7 850 
Glycoproteomics 13 650 13 650 0 


Swedish Metabolomics Centre Chalmers 15 100 15 100 0 
Swedish Metabolomics Centre UmU/SLU 2 500 2 500 2 500 
Exposomics 0 0 


Eukaryotic Single Cell Genomics 2 500 2 500 2 500 
Spatial Proteomics 3 000 5 200 8 200 3 000 
In Situ Sequencing 5 000 5 000 0 
Advanced FISH Technologies 0 0 
Spatial Mass Spectrometry 10 000 10 000 0 
Spatial Transcriptomics 6 350 6 350 0 


Cryo-EM SU 0 0 
Cryo-EM UmU 5 000 22 500 27 500 5 000 
Integrated Microscopy Technologies GU 2 000 2 000 2 000 
Integrated Microscopy Technologies KTH 1 600 2 196 15 000 18 796 3 796 
Integrated Microscopy Technologies UmU 0 0 


Swedish NMR Centre GU 2 000 2 000 2 000 
Swedish NMR Centre UmU 1 600 1 600 1 600 
Structural Proteomics 13 900 13 900 0 


Chemical Biology Consortium Sweden KI 3 700 2 000 5 700 5 700 
Chemical Biology Consortium Sweden UmU 2 800 2 800 2 800 
Chemical Proteomics 3 000 1 500 4 500 4 500 
CRISPR Functional Genomics 2 000 2 000 2 000 


Drug Discovery and 
Development


1 200 1 500 2 700 2 700 


SUM 
excluding VR


Integrated Structural 
Biology


Chemical Biology and 
Genome Engineering


Bioinformatics


Genomics


Clinical Genomics


Clinical Proteomics and 
Immunology


Metabolomics


Spatial and Single Cell 
Biology


Platform Unit
SciLifeLab 


SUM


Cellular and Molecular 
Imaging








Bioinformatics 


Current Expensive Instruments 2022
Unit Cost of acquisition 


(kSEK) Year of purchase Depreciation end year Annual depreciation 
(kSEK) Current Expensive Instruments


Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


NBIS, compute resources 1 000 2021 2 024 250 250 250 250
NBIS, data publication 11 760 2021 2 024 2 940 2 520 3 360 4 200
NBIS, systems development compute 400 2021 2 024 100 100 100
NBIS, EU-project 12 000 2021 2 026 2 000 2 000 2 000 2 000 2 000


Sum Depreciation current instruments 4 770 5 710 6 550 2 000 0 0
New Instruments 
Unit Cost of acquisition 


(kSEK) Year of purchase Depreciation end year Annual depreciation 
(kSEK) New Instruments (5 year perspective)


Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Nothing applied for at the moment 4 0
4 0
4 0
4 0


Sum Depreciation New Instruments 0 0 0 0 0 0
Cumulative cost of acquisition 0 0 0 0 0 0
Total Depreciation for Platform 4 770 5 710 6 550 2 000 0 0








Chemical Biology and Genome Engineering


Current Expensive Instruments 2022
Facility Cost of acquisition 


(kSEK)
Year of 
purchase


Depreciation 
end year


Annual 
depreciation 
(kSEK)


Current Expensive Instruments Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Chemical Biology Consortium Sweden Stockholm 3 700 2018 2022 740 ECHO Labcyte acustic dispensing 740


Chemical Biology Consortium Sweden Umeå 3 412 2022 2026 682 iQue Screener platform (Intellicyt), 227 682 682 682 682 455
Genome Engineering Zebrafish 3 200 2018 2022 640 VAST system 640
Crispr Functional Genomics 2 500 2020 2024 500 SONY SH800 FACS sorter 500 500 500
Chemical Biology Consortium Sweden Stockholm 2 570 2021 2025 514 Screening hub (FLIPR) 514 514 514 514


Chemical Proteomics 3000 2019 2024 600 OT Lumos Mass Spectrometer 600 600 450
Chemical Proteomics 1 500 2022 2027 300 Leap HDX Parallel System 75 300 300 300 300 225


Sum Depreciation current instruments 3 296 2 596 2 446 1 496 982 680


New Instruments 


Facility Cost of acquisition 
(kSEK)


Year of 
purchase


Depreciation 
end year


Annual 
depreciation 
(kSEK)


New Instruments (5 year perspective) Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Depreciation 
2027


Chemical Biology Consortium Sweden Stockholm 3 000 2023 2027 600 High content imaging microscope 600 600 600 600 600


Sum Depreciation New Instruments 0 600 600 600 600 600
Cumulative cost of acquisition 0 3 000 3 000 3 000 3 000 3 000
Total Depreciation for Platform 3 296 3 196 3 046 2 096 1 582 1 280
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Description of the instrument 
 


The 850 MHz NMR at UMU (s. Fig. 1) is a SciLifeLab flagship instrument for advanced solid-


state/solution NMR experiments using unique Cryo-NMR liquid probes, ultra-fast solid-state (111 


kHz) MAS NMR probes and high-throughput robotic sample changers. Since its installation in 2012 


we upgraded it with novel NMR probes (2014, 2021). But the electronic console controlling the 


NMR and enabling sophisticated experiments remained unchanged.  Now the console (s. Fig. 1) is 


nearly at the end of its lifetime, suffering not only increasing repair costs but also failing to execute 


newly developed experiments, or to control forthcoming signal detectors. Since Bruker’s change to a 


new console concept (NEO), NMRs with older consoles are excluded from those advanced 


developments in all aspects of life sciences. Therefore, 


we apply here for a state-of-the-art steering unit for the 


SciLifeLab 850 MHz solid/liquid NMR flagship to 


continue to compete internationally by offering 


Swedish Academia/Industry further access to world 


class equipment and expertise in coming years.  


The total cost is ca. 8 MSEK for this NEO-type 


steering unit (Bruker, sole supplier), offering superb 


novel capabilities including parallel transceivers with 


simultaneous detection of different nuclei (e.g. 15N, 
13C, 1H). This will allow our most recently installed 


solid-state probes (-2021) to exploit their full potential.  


This essential investment will ensure that this 


national NMR flagship will again become a state-of-


the-art part of ScilifeLab’s ISB (Integrated Structure 


Biology) platform and not fall behind the other top-


modern ISB based approaches to determine atomic resolution 3D structures of biomolecules, and 


tackle demanding problems in all areas of life sciences.  


Name or type of instrument 850 MHz NMR Parallel Steering Unit 


Unit Swedish NMR Centre UMU node 


Platform Integrated Structure Biology 


Applicant (Head of Unit) Göran Karlsson 


E-mail address goran.karlsson@nmr.gu.se 


Instrument, acquisition cost (kSEK) 8 000 


Funding applied for (kSEK)  4 800 


 
Fig. 1: Solid/Liquid 850 MHz NMR at the 


UMU NMR node of SciLifeLab’s ISB 


platform: Steering unit on the left (behind 


glass doors of air-conditioned compartment).  
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Statement of need 


Operations  


The use of the 850 MHz NMR for liquid as well as solid-state NMR has been very high, with many 


projects of national interest ranging from structural and functional work under the ISB SciLifeLab 


platform to numerous academic and industrial projects with customers from AstraZeneca and 


Sartorius to FOI and smaller enterprises; on topics covering life sciences, medicine (including Covid 


applications), metabolomics and material sciences. With the 


UMU node’s expertise in solid-state NMR on complex 


biological systems, the focus of many projects (membrane 


proteins, protein aggregates, but also drug isomorphs) has 


become to use the Sweden-unique 0.7 mm-diameter ultra-fast 


MAS NMR techniques (Fig. 2). At 111 kHz spinning speed, this 


probe offers unique capabilities in structural work. In addition, 


the use as high-field liquid NMR machine with its advanced 


cryo-probes has been increasing for work on biological 


questions at national, international and local level. Furthermore, 


using unique equipment for isotopomer quantification, the 


instrument is used for topics in forensics (cooperation with FOI), 


environment and Planetary Biology, thus contributing to this 


SciLifeLab mission area.  


 


Equipping this national 850 MHz flagship with the steering unit 


with the novel NEO architecture will not only make sure that the 


850 MHz NMR is national-wide available in the next years but 


it will also provide new capabilities in form of advanced NMR 


experiments, as installation of new probes and accessories relies on those new NEO consoles. This 


will expand tremendously the capacity and output of the instrument, since much more advanced 


experiments can be implemented.  


 


A new technology for NMR:  The new NMR console design NEO features a novel architecture 


which offers for the first time the capability of multi-receiver pulse sequencing and complex 


experimental design. This enables the simultaneous observation of different nuclei in molecules of 


interest by exploiting modern multi-dimensional approaches with reduced acquisition time due non-


linear sampling.  


This technology opens innovatice and exciting developments in many key areas of SciLifeLab: In 


structural biology, this technology in combination with our advanced liquid Cryo-probes or solid-


state ultrafast MAS probes can extract structural and dynamics information for more complex 


biomolecules and their aggregates by using multi-dimensional strategies while reducing NMR times 


significantly (1). Second, this console allows the use and development of NMR super-sequences for 


studying complex mixtures as e.g. in metabolomics (2), and finally, it opens access to study novel 


materials including complex biomaterials, by exploiting natural isotope abundance of the NMR 


visible nuclei (3).  
 


This new NMR console architecture will open new avenues for the next level of information rich 


NMR experiments. Therefore, it will clearly strengthen the ISB platform significantly not only as a 


method on it is own but also as a key method in collaboration with Cryo-EM-, X-ray- and MS-based 


methods, all under the ISB umbrella. In addition, it will be capable of carrying out advanced studies 


of samples from biospecimen to novel inorganic materials for the Swedish and international 


community.   


An upgrade to this new console architecture NEO would ensure top performance of the high-value 


investment of the 850 MHz magnet for another decade to come with a limited amount of money. 


 
Fig. 2: The Sweden unique 0.7 


mm MAS ultra-fast MAS probe 


(111 kHz) at 850 MHz NMR for 


solid-state applications for 


academia and industry.  
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 Productivity and development  


The new parallel steering unit will significantly increase capacity in running advanced molecular 


NMR applications with most recently developed experiments on an internationally competitive level. 


In addition, it will ensure not only another 10 years as national NMR flagship for solid-state and liquid 


NMR in most sciences, but will also lay the foundation to fully integrate the next generation of 


hardware NMR development with respect to probes and accessories, something already not possible 


anymore. The 850 MHz NMR can then also complement - with its solid-state capabilities - the 


solution NMR at the GU SNC node with its 900 MHz liquid NMR; to combine their power for 


complex structural questions, and to run combined large cohorts of samples ranging from clinical 


metabolomics to drug screening. We have recently demonstrated this synergy between the nodes in 


the case of COVID-related projects. Finally, the solid-state capabilities are also an ideal complement 


to the DNP Facility at GU (first in Scandinavia).  


 


Use 


The system will be available to the entire SciLifeLab community, to all national academic and 


industrial users, to the main SNC node at GU, and to local users in Umeå affiliated with UMU, SLU 


(Umeå), the university hospital (NUS) and various companies. In addition, we also serve RISE and 


FOI and run international projects as collaborations or as service. As service with an upgraded 850 


MHz and state-of-the-art capabilities and expertise, we provide significant input to other SciLifeLab 


units, e.g. CBCS, DDD, Swedish Metabolomics Platform, and to the national MAXLAB IV and ESS 


infrastructures.  


 


Funding  


As seen in the platform instrument inventory (not shown here) the upgrade is urgently needed to avoid 


being technology outdated in the years to come.  


 


The extent of local use (~35-40%) suggests a high degree of co-funding. The total cost of the upgrade 


is ca 8 MSEK for the state-of-the art NEO steering unit with full liquid and solid-state NMR 


capabilities and fully automated high-throughput sample changer. Of the total cost, 3.2 MSEK will 


be co-funded by the UMU NMR platform together with UMU’s central level and private foundations. 


The requested funding, 4.8 MSEK, is required to cover the major financial burden for this high-end 


equipment. The kindly asked support for the purchase of an 850 MHz console is part of a continuous 


development of NMR instrumentation and is a crucial necessity to stay competitive at the national 


and international level, and to provide state-of-the-art support in coming years to the entire Swedish 


community. 
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Description of the instrument 


We aim to purchase the newly released tims-TOF fleX MALDI-2 instrument equipped with a novel 


two-laser technology MALDI source enabling increased sensitivity and improved spatial resolution 


(https://www.bruker.com/en/products-and-solutions/mass-spectrometry/timstof/timstof-flex-maldi-


2.html). Three units from the Spatial and Single Cell Biology platform recently received a VR-


Infrastructure grant (Spatial Omics). The Spatial Mass Spectrometry unit was funded with 9.6 MSEK,


which will cover most of the cost for the instrument, but additional funding is required to cover the


full cost due to price increases and instrument technology upgrades (see ‘Statement of need’).


Prof. Per Andrén’s laboratory at UU has two state-of-the-art 7 Tesla MALDI-Fourier transform ion 


cyclotron resonance (FTICR) instruments (installed in 2018 and 2020, 10 MSEK/each), one MALDI 


time-of-flight (TOF)-TOF instrument (installed in 2014, 4 MSEK), one triple quadrupole mass 


spectrometer equipped with a desorption electrospray ionization (DESI) imaging source (installed in 


2021). These instruments enable imaging with high mass specificity and high sensitivity.  


The new tims-TOF fleX MALDI-2 instrument increases the sample through-put by imaging at high-


speed (15 pixels/s) and it substantially improves the spatial (lateral) resolution to 5 μm on a tissue 


section, whereas our current MALDI-FTICR instruments typically acquire spectra at 1 pixels/s at 20 


μm lateral resolution. Furthermore, it improves on-tissue identification and characterization of 


molecules by its trapped ion mobility separation (TIMS) feature. TIMS provides fast orthogonal 


separation that efficiently unravels complex mass spectra where each mass-to-charge (m/z) ion can 


contain many overlapping features. The result is not only the ability to extract information from single 


isobars, but also exact masses that have different ion mobilities. Furthermore, the MALDI-2 source 


consists of a novel two-laser technology that increases the sensitivity by up to three orders of 


magnitude depending on the analyte and allows near single cell resolution.  


The instrument has recently (summer 2022) been upgraded with a new type of module for the MALDI 


source called microGRID. The microGRID improves the MALDI stage to sub-micron precision to 


correct laser positioning on tissue surfaces down to 5 µm, virtually eliminating any visual artefacts or 


artefacts in co-registration of MALDI images with optical microscopy (or other imaging modality) 


(Fig 1). With the new instrument, which is a considerable faster imaging instrument than the ones we 


Name or type of instrument 
Tims-Tof-fleX MALDI-2 


(High-speed and high spatial resolution MALDI mass 
spectrometry imaging instrument with ion mobility) 


Unit Spatial Mass Spectrometry 


Platform Spatial and Single Cell Biology 


Applicant (Head of Unit) Anna Nilsson 


E-mail address Anna.nilsson@farmbio.uu.se 


Instrument, acquisition cost (kSEK) 13 260  


Funding applied for (kSEK) 3 660 



https://www.bruker.com/en/products-and-solutions/mass-spectrometry/timstof/timstof-flex-maldi-2.html

https://www.bruker.com/en/products-and-solutions/mass-spectrometry/timstof/timstof-flex-maldi-2.html
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currently use, we expect to increase the number of projects, project throughput and quality of the 


results. There is no other national service (or in Scandinavia) offering this technology. 


 


 


 
Figure 1. Complementing microGRID imaging with MALDI-2 post-ionization enhances the sensitivity detecting 
even the finest molecular distributions (from https://www.bruker.com/en/products-and-solutions/mass-
spectrometry/timstof/timstof-flex-maldi-2.html). 


 



https://www.bruker.com/en/products-and-solutions/mass-spectrometry/timstof/timstof-flex-maldi-2.html

https://www.bruker.com/en/products-and-solutions/mass-spectrometry/timstof/timstof-flex-maldi-2.html
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Statement of need 
 


 


Three units from the Spatial and Single Cell Biology platform recently received a VR-Infrastructure 


grant (no. 2021-00189, total 29 434 kSEK). The Spatial Mass Spectrometry unit received 9 600 kSEK 


for a new mass spectrometry imaging (MSI) instrument (i.e., tims-TOF fleX MALDI-2). This amount 


was based on a quote from Bruker Daltonics in the end of 2021. Since then, the price has increased to 


13 260 kSEK due to the microGRID technology upgrade, as well as additional price increases. 


Therefore, this extra funding is crucial to cover the increased cost. 


The tims-TOF fleX MALDI-2 instrument will increase the throughput of our projects due to the 


significantly reduced analysis time per tissue section. It will increase our possibility to detect and 


identify more molecules in tissue sections because of the instrument’s increased sensitivity and its 


ability to separate isobaric species.  


The aim is also to develop and provide a new technology based on novel photocleavable mass-tags 


(PC-MTs) that enable highly multiplexed (HiPLEX) immunohistochemistry (IHC) analysis of proteins 


in tissue sections, i.e., simultaneous mapping of hundreds of targeted proteins based on tims-TOF fleX 


MALDI-2 analysis. We will explore the capabilities of this innovative approach to provide more 


powerful methods for researchers to study cellular-level spatial distributions of biomolecules in 


tissues. This will have potent applications in diverse fields, including proteomics, tissue pathology, 


tissue diagnostics, therapeutics, precision medicine, drug discovery and their therapeutic development.  


In addition, we will increase the MALDI-MSI spatial resolution (from 5 µm) to <1 µm by using 


morphology-guided deep learning, enabling imaging of untargeted and targeted molecules in single 


cells directly in tissue sections. IHC and MALDI-MSI have not been successfully applied in tandem in 


analyses of the same tissue sections for mapping small molecules and intact proteins to date, but the 


combination offers exciting opportunities for multiomic characterization of healthy and disease-


associated tissue states with unprecedented resolution and detail.  


These approaches further expand our capability of imaging a wider range of molecules, previously not 


possible. The MALDI HiPLEX-IHC and morphology-guided deep learning projects have been funded 


by a Technology Development Project grant from SciLifeLab.  


 


 


 


 


 








Integrated Structural Biology


Current Expensive Instruments 2022


Unit
Cost of 
acquisition 
(kSEK)


Year of 
purchase


Depreciation 
end year


Annual 
depreciation 
(kSEK)


Current Expensive Instruments
Depreciation 
2021


Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Swedish NMR Centre Umeå 14 000 2012 2022 1 273 850MHz magnet 1 400 1 400


Swedish NMR Centre Umeå 5 000 2012 2022 455 console, probes and sample changer 850MHz 500 500


Swedish NMR Centre Umeå 2 700 2020 2023 675 Probe 0.7 MAS 850MHz 900 900 900


Swedish NMR Centre Umeå 7 500 1997 2007 682 600MHz magnet


Swedish NMR Centre Umeå 5 100 2012 2022 464 console, probe, sample changer  600MHz 150 150


Swedish NMR Centre Umeå 3 600 2021 2026 600 Cryo-MAS probe 600MHz 800 800 800 800 800


Swedish NMR Centre Umeå 5 000 1989 1999 455 500 MHz magnet


Swedish NMR Centre Umeå 3 700 2012 2022 336 Console, 4MAS & WL probes 500MHz 370 370


Swedish NMR Centre Umeå 4 000 1997 2007 364 400MHz magnet, console and sample chnager 250 250


Swedish NMR centre Gothenburg 40 000 2004 2014 3 636 900 MHz magnet


Swedish NMR centre Gothenburg 5 000 2020 2030 455 900 MHz installation 500 500 500 500 500 500


Swedish NMR centre Gothenburg 5 000 2014 2019 833 Probe, console 900MHz


Swedish NMR centre Gothenburg 2 500 2017 2021 500 3mm cryoprobe 900MHz 500


Swedish NMR centre Gothenburg 15 000 2001 2011 1 364 800#1 magnet


Swedish NMR centre Gothenburg 7 000 2014 2019 1 167 Probe, console, sample changer 800#1


Swedish NMR centre Gothenburg 15 000 1999 2009 1 364 800#2 magnet


Swedish NMR centre Gothenburg 5 000 2013 2018 833 Probe, console, sample changer 800#2


Swedish NMR centre Gothenburg 10 000 2011 2021 909 700 magnet


Swedish NMR centre Gothenburg 5 000 2011 2021 455 Probe, console, sample changer 700


Swedish NMR centre Gothenburg 7 500 1996 2006 682 600#2 magnet


Swedish NMR centre Gothenburg 9 000 2022 2027 1 500 Probe, console, sample changer 600#2 0 450 1 800 1 800 1 800 1 800


Swedish NMR centre Gothenburg 7 500 1999 2009 682 600#1 magnet


Swedish NMR centre Gothenburg 5 000 2017 2021 1 000 Probe, console 600#1


Swedish NMR centre Gothenburg 7 500 2001 2011 682 600B magnet


Swedish NMR centre Gothenburg 3 000 2009 2019 273 Probe, console, sample changer 600B


Swedish NMR centre Gothenburg 18 000 2020 2030 1 636 400 MHz DNP magnet 1 800 1 800 1 800 1 800 1 800 1 800


Swedish NMR centre Gothenburg 2 700 2018 2025 338 Helium recovery and liquefication system 500 500 500 500 500


Structural Proteomics 4 000 2012 2017 667 Orbitrap Q Exactive Plus MS


Structural Proteomics 8 000 2021 2025 1 600 Orbitrap Eclipse MS 800 800 800 800 800


Structural Proteomics 5 700 2021 2025 1 140 TimsTOF MS 342 342 342 342 342


Sum Depreciation current instruments 8 012 8 762 7 442 6 542 6 542 4 900
New Instruments 


Unit
Cost of 
acquisition 
(kSEK)


Year of 
purchase


Depreciation 
end year


Annual 
depreciation 
(kSEK)


New Instruments (5 year perspective)
Depreciation 
2021


Depreciation 
2022


Depreciation 
2023


Depreciation 
2024


Depreciation 
2025


Depreciation 
2026


Swedish NMR Centre Umeå 8 000 2023 2028 1 333 Console and probe for 850MHz 0 0 1 333 1 333 1 333 1 333


Sum Depreciation New Instruments 0 0 1 333 1 333 1 333 1 333
Cumulative cost of acquisition 0 0 6 665 6 665 6 665 6 665
Total Depreciation for Platform 8 012 8 762 8 775 7 875 7 875 6 233
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Description of the instrument 
 


The MesoScale Discovery (MSD) System is a versatile platform that finds its application throughout 
all phases of biological research. It is an excellent system to detect cytokines, chemokines, antibodies 
and other biomarkers as well as therapeutic antibody-antigen interactions for affinity determinations 
and potency estimations with high sensitivity and broad dynamic range. Similar to conventional 
ELISA, the MSD platform delivers weight to volume data but has the advantage of being a 
multiplexing technique ideally suited to supporting time- and resource-saving laboratory procedures. 
As a trained core lab, we have offered service for this technology since 2018. Owing to the increasing 
demand we now want to upgrade to a new and better instrument and in parallel introduce a more 
automated workflow. This application concerns the acquisition of the MESO SECTOR S 600MM 
plate reader.  
 
Technology: Plate-based ElectroChemical Luminescence (ECL) is proprietary to MSD and they are 
the only company that manufactures and sells instruments and reagents for this technology which 
facilitates the procurement. However, it is an open platform that allows us and other users to develop 
our own assays as a complement to the already available assays. The analysis software is furthermore 
free to download for users who wants to analyze their own data or go beyond our curated reports. The 
multi-spot plates are available in 96- and 384 -well formats with up to 10 array spots per well.  


Figure 1. Working principle of the assay. ©MSD 
 
The high binding carbon electrodes of the assay plate enables easy attachment of a broad variety of 
reagents including antibodies and non-antibody molecules (carbohydrates, virus-like particles, 
peptides and membrane lysates). The surface is even eligible for spreading of living cells. The MSD 
SULFO-TAG label can be easily conjugated to any detection antibody and there are off the shelf 
species-specific SULFO-TAG™ conjugated antibodies that we have used for e.g. customized covid-
19 antibody tests.  
 


Name or type of instrument MESO SECTOR S 600MM electrochemiluminescence 
plate reader 


Unit Affinity Proteomics Uppsala 


Platform Clinical Proteomics and Immunology 


Applicant (Head of Unit) Mikael Åberg 


E-mail address mikael.aberg@medsci.uu.se 


Instrument, acquisition cost (kSEK) 2300 


Funding applied for (kSEK) 1800 



mailto:mikael.aberg@medsci.uu.se
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When the detection antibody comes in close proximity to the plate electrodes and electricity is applied, 
a series of reduction and oxidation reactions are set in motion. This results in light emission at 
approximately 620 nm and allows quantitative measurement of analytes in the sample. Since the 
detection is based on electricity in and light out, the background is very low and the sensitivity allows 
high dilution factors which remove matrix effects to purify the signal even further. The dynamic range 
is typically 3-4 logs and most assays have a sensitivity in the low pg/ml range, some even down to 
fg/ml (the so-called S-plex line). The matrix tolerance is high and we have analyzed several complex 
sample types such as serum, plasma, tissue lysates, CSF, BAL, sputum etc. 
 
Instrument: We currently have SQ 120MM reader installed. It is the entry levels instrument suited 
for individual research groups or core labs with fewer projects. It has overall functioned well but the 
analysis of +1000 plates during 2021-22 in <50 projects has left its mark. After installation of a new 
instrument it will still function as a backup and, as before, we will continue to lend it to research 
groups that prefer to do their own wet work in the 96-well format. The MESO SECTOR S 600MM is 
the next-level MSD flagship plate reader in the SECTOR instruments product line. It has been 
developed under design control and validated through MSD’s quality management system. As 
compared to the SQ120, the S600MM employs an upgraded, ultra-low-noise, CCD camera system, 
improved electronics for better performance and built-in plate barcode readers. It features custom-
designed telecentric lenses for rapid detection (50 plates/hour) using all MULTI ARRAY or MULTI 
SPOT plates. It also has the capability to analyze 384-well plates with all the benefits that this brings 
and will, under supervision, be available for external users with their own plates againts a small fee.  
 


 
Figure 2. Comparison between the Sector S 600MM (left) and QuickPlex SQ 120MM. The foot print of the S600MM is somewhat larger 
than the SQ120MM but it still fits on a conventional lab bench. ©MSD 
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Statement of need 
 
During the last years we have received both Covid and non-Covid projects with challenging demands 
when it comes to turn around time and samples size. Data has been delivered but these types of 
projects have required much valuable hands-on labor. It is our belief that several of these projects, 
with slight modifications, could have been performed using a 384-well format instead. A number of 
similar projects are planned during 2023 with e.g. the Public Health Agency of Sweden as users. 
 
MSD’s U-PLEX system allows us and other users to create custom multiplex assays for any 
combination of analytes using two simple tools: A U-PLEX plate and unique linkers. In U-PLEX 
assays, biotinylated capture reagents are coupled to the linkers. The linkers then self-assemble onto 
unique spots on the U-PLEX plate. After analytes in the sample bind to the capture reagents, detection 
antibodies conjugated with SULFO-TAG labels bind to the analytes to complete the sandwich 
immunoassay. In addition to antibodies, U-PLEX is designed to be used with other readily available 
biotin-conjugated reagents including peptides, proteins, and nucleic acids. With start in September 
2022, these types of assays are also available for 384-well plates. The reduction in consumables and 
sample volume combined with a 75% reduction in reagents means cheaper, faster and more 
environmentally friendly analyses. With the S600MM we would thus get a 384-plate based multiplex 
tool for discovery or validation cohorts, stemming from technologies such as Olink Explore, that 
would save both time and money for all parties involved. 
 
There is an emerging insight that the snapshot of the broad immune response mirrored in serum or 
plasma analyses answer one type of questions and the specific mucosal response measured in e.g. 
nasal swabs others. As of late we therefore also moved into a new type of Covid analyses beyond the 
very successful high-throughput serum analyses we have provided since 2021. We recently published 
a study where we looked at antibodies in the nasal mucosa (Anti-Spike Mucosal IgA Protection 
against SARS-CoV-2 Omicron Infection | NEJM) and have during the summer  analyzed almost a 
thousand saliva samples in the Covaxid study (https://clinicaltrials.gov/ct2/show/NCT04780659). The 
main challenge is that the antibody levels are much lower in these types of matrixes than in 
serum/plasma. We now get new requests to find mucosa specific or neutralizing antibodies and to 
measure post-translational modifications and different subclasses of IgG and IgA. These subsets are 
even lower in concentration, also in serum/plasma, and we must therefore use lower dilution factors 
and with the basis in MSD’s variant screening panels (MSD Assays for COVID-19 Research | Meso 
Scale Discovery) take benefit from the open system and further develop the panels. This is frontline 
research and we believe that the better camera system in the S600MM systems would greatly aid in 
these types of studies where analyses are performed closer to the noise level. With the forthcoming 
introduction of nasal covid-19 vaccines, currently in clinical trials, the importance of studying these 
types of low-level samples with good resolution between both variants and treated groups will 
increase. 
 
Finally, the S600MM have two internal barcode readers. The barcode information allows the analysis 
software to identify the plate and to read and interpret the data correctly and it is also possible to add 
user specific barcodes to the plates. Today, we must add all information about the plates and assays 
manually and this automatic step would reduce both the chance of error and time spent in front of the 
instrument. This also fits well with ideas within CPI in going toward a more regulated/standardized 
lab environment. 
 
Co-funding: The unit will co-fund up to 500k SEK for the purchase of the MESO SECTOR S 
600MM and has set aside funds for the transition from hand pipetting to automation, a necessary step 
for the 384-plate analyses. A wash robot has already been installed and several pipetting systems are 
being evaluated. The service agreements for the plate reader and robots and the deprication of the 
robots will be covered by future user fees. 


 



https://www.nejm.org/doi/full/10.1056/NEJMc2209651?query=featured_home

https://www.nejm.org/doi/full/10.1056/NEJMc2209651?query=featured_home

https://clinicaltrials.gov/ct2/show/NCT04780659

https://www.mesoscale.com/en/products_and_services/assay_kits/covid-19

https://www.mesoscale.com/en/products_and_services/assay_kits/covid-19
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Description of the Instrument 


*NB, this application from the Metabolomics Platform is ranked #1 internal priority, and the Platform


has not previously received funding from this Expensive Instruments program.


Instrument Description and Purpose. The requested instrument is an Orbitrap ultrahigh resolution 


mass spectrometer (Orbitrap uHRMS). The Orbitrap uHRMS will be interfaced to an ultra high-


pressure liquid chromatograph (LC) through an atmospheric pressure inlet, including electrospray 


(ESI) and atmospheric pressure chemical ionization (APCI). This instrumentation will be dedicated 


for comprehensive small molecule detection and characterization in complex human and 


environmental samples, such as extracts of human plasma, urine, air samples, or environmental 


waters. The requested instrument is both: (i) highly sensitive for targeted detection of trace 


environmental pollutants and endogenous metabolites, and (ii) the best available technology in terms 


of resolution for untargeted identification of small molecules in complex mixtures.  


A Unique and Essential Instrument for National Service. The Metabolomics Platform has no other 


uHRMS instruments. The requested instrument will be the work-horse instrument for the Exposomics 


Unit and must be purchased to offer our basic scientific service. Last year this application was not 


reviewed, because we were deemed ineligible as a pilot unit, but now we have submitted our interim 


report and already demonstrated a significant user base in Sweden and internationally. This early 


progress was accomplished by borrowing Orbitrap time from the SU exposomics research group 


(Prof. Martin), but this strategy has delayed thesis research projects and is not sustainable. To solve 


instrument overbooking, Prof. Martin has proceeded with procurement of the current uHRMS 


instrument, which was recently installed (Aug-22, first invoice expected Oct-22). The agreement is 


that half the instrument time will be devoted to the Exposomics Unit, hence the 50% funding request. 


An LC-Orbitrap uHRMS hosted at the Exposomics Unit will be the first of its kind at the 


Metabolomics Platform. The Global Proteomics and Proteogenomics Platform (Campus Solna) 


already has several uHRMS Orbitrap instruments, including the exact model requested here, but their 


nano-LC setups are not compatible with our analytical flows. In short, this state-of-the-art instrument 


will be unique to national users of the Exposomics Unit and will support cross-unit initiatives at the 


Platform, including the recent Exposome-Metabolome Interaction grants.  


Instrument Details. The specific uHRMS requested is a new generation Orbitrap Exploris 480, 


which has mass resolution (m/Δm) of up to 480,000 at mass to charge (m/z) 200. Orbitrap mass 


Name or type of instrument 
Orbitrap Ultrahigh Resolution Mass Spectrometer 


(Orbitrap uHRMS) 


Unit Exposomics 


Platform Metabolomics 


Applicant (Head of Unit) 
Dr. Stefano Papazian (HoU), and 


Prof. Jonathan W Martin (Scientific Director) 


E-mail address stefano.papazian@scilifelab.se; jon.martin@scilifelab.se 


Instrument, acquisition cost (kSEK) 6014   


Funding applied for (kSEK) 3007      (50%) 



https://www.thermofisher.com/se/en/home/industrial/mass-spectrometry/liquid-chromatography-mass-spectrometry-lc-ms/lc-ms-systems/orbitrap-lc-ms/orbitrap-exploris-mass-spectrometers/orbitrap-exploris-480-mass-spectrometers.html

mailto:stefano.papazian@scilifelab.se

mailto:jon.martin@scilifelab.se
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analyzers are a commercial technology available from Thermo Scientific, and compared to 


quadrupole time-of-flight (QTOF) detectors, which reach highest resolving powers for large 


molecules (e.g. proteins) Orbitrap achieves ultrahigh resolution (i.e. m/Δm >100,000) for small 


molecules which are the target molecules of exposomics and metabolomics workflows.[1]   


The Critical Importance of Resolution for Accurate Molecular Annotation. Competing modern 


HRMS QTOF instruments (including at the Swedish Metabolomics Centre) reach a maximum mass 


resolution in the range of 40,000-70,000, which is not high enough to adequately resolve complex 


small molecule mixtures. This is unacceptable for exposomics in complex samples, such as 


biofluids,[2] where major endogenous metabolites can easily mask co-eluting small molecule 


environmental contaminants at 1000× lower concentrations, but with similar m/z. Adequate resolution 


is also critical for correct molecular formula assignments (e.g. CxHyOzNaSb) to thousands of mass 


spectral features with unknown identity. One of the most commonly encountered challenges in 


molecular formula assignment for biological and environmental samples is differentiating the 3.4 


mDa mass split between three carbon atoms (i.e. C3, 36.0000 u) and a sulfur with 4 hydrogen (SH4 


36.003372 u)[3]; this task cannot be overcome with QTOF, which thus creates ambiguity for correctly 


annotating sulfur containing metabolites, such as sulfates and thiols. Orbitrap mass spectrometers 


operating above 120,000 resolution can easily differentiate and correctly annotate such molecules.[3] 


At even higher resolutions (i.e. m/Δm >400,000) of the requested instrument, Orbitrap can more 


effectively annotate molecules by their fine isotopic patterns.[4]  


With the Orbitrap Exploris 480, correct formula assignments are moreover aided by sub part-per-


million (ppm) mass accuracy (i.e. <1 ppm error in m/z) using a flow of internal calibrant ions, which 


allows real-time m/z correction throughout data acquisition. The Exploris 480 can also acquire in a 


range of dynamic modes in parallel, at up to 40 Hz, including full scan, MS/MS (data-dependent, or 


data-independent), as well as in targeted modes. A typical Orbitrap workflow on the Exploris 480 will 


allow high-resolution (240-480k) full scan MS1 acquisition in parallel with quadrupole precursor 


isolation and MS2 spectral fragmentation in the collision cell, allowing structural elucidation of most 


unknowns. Together, these features make the Exploris 480 a very dynamic and suitable instrument 


for our combined target and nontarget workflows now being delivered in the Exposomics Unit. 


A Dynamic and Highly Sensitive Instrument. The Orbitrap Exploris 480 is the most sensitive 


instrument in the model line-up (i.e. compared to Exploris 120 and 240 models) because of its high-


capacity ion transfer tube, which maximizes ion flux from the ionization source into the high vacuum 


regions of the ion optics. Sensitivity specifications are listed as 50 femtograms reserpine on column, 


with signal to noise ratio greater than 100:1. This impressive instrumental sensitivity is of particular 


importance in exposomics for detection of anthropogenic chemical exposures, which are typically in 


the range of 100-1000x lower than endogenous metabolites.[2] The added benefit of this sensitivity 


is that we can also detect important trace metabolites (e.g. sex steroids and thyroid hormones) which 


are known to be disrupted in background human populations by exposure to common endocrine 


disruptors[5] such as brominated flame retardants, bisphenol A, and per- and poly- fluoroalkyl 


substances (PFAS). New such studies of exposome-metabolome interaction, enabled by our Unit, are 


creating new synergies within the Metabolomics Platform that will be of high interest to Swedish 


researchers and the international research community.  


Statement of Need 
 


A Crucial Instrument for Exposomics, and New Technology at the Platform. The Metabolomics 


Platform does not currently have any uHRMS instruments, and the new Exposomics pilot facility 


cannot operate sustainably without dedicated access to at least one instrument. The requested 


instrument will be the ‘work-horse’ of our LC-based chemical exposome services, but will also be 


available on a priority basis to other Metabolomics Platform users through the Swedish Metabolomics 


Centre (Umeå) and Chalmers Mass Spectrometry Infrastructure (Gothenburg). The current proposal 


for instrumentation is complemented by the Metabolomics Platform TDP grant (led by Hans Stenlund, 
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funded 2021), which is now building common open science pipelines to allow FAIR data sharing and 


processing for our staff and users. Overall, this instrument will enable technological development and 


support new studies of the exposome-metabolome interaction at the national level. 


Synergy with SciLifeLab Research. The Martin exposomics research group is currently composed 


of 8 members who depend highly on another HPLC-Orbitrap (Q-Exactive HFX, 2017) for workflow 


development and applied exposome studies. National users of the Exposomics Unit are already 


providing hundreds of samples that need to be analysed in sequence for months at a time, thus 


necessitating a dedicated HPLC-Orbitrap instrument for national service. The expanding Exposomics 


Unit will benefit from synergy with its neighbouring research program (and vice versa), thus 


increasing the efficiency and quality of the national service. For instance, technologies that have been 


developed in the research group can be easily translated to the Orbitrap Exploris 480 for unique 


national services, not yet available elsewhere in the world. Postdoctoral fellows and PhD students 


have already optimized protocols for the analysis of blood plasma and water, which are now being 


provided as service to our users. Moreover, the experience of Martin´s research group in data 


processing with open science software will be shared with users and staff of the Metabolomics 


Platform through collaborative workshops. 


Summary of Expected Impacts From A User Perspective: 


• Dedicated instrument will allow efficient sample analysis and data reporting, and users should be 


happy to return with future projects. 


• Best available uHRMS data quality (resolution, sensitivity) will enable higher rates of molecular 


annotation in studies of national importance, thereby increasing discoveries and raising impact of 


Swedish scientific work. 


• New services of national interest will become available, including studies of exposome-metabolome 


interaction (within platform), and exposome-genome interaction (across SciLifeLab platforms). 


Physical Placement of the Instrument: The current instrument has already arrived and is in place 


in the newly renovated MS-Lab on Alpha-1.  


Base Funding and Financial Plan of Exposomics Unit: Base budget for Exposomics was 1.9 MSEK 


(2021) and 1.8 MSEK (2022), and a rapid increase in our Unit staff was recommended by the IAB 


evaluation in 2021. The base-budget primarily covers full-time salary and social benefit costs for the 


Head of Unit (Stefano Papazian), with the balance being consumed if we must put it towards 


depreciation costs of the new instrument. In the current proposal we have requested 50% of the 


purchase cost, which will give us the needed flexibility to commit to an additional full-time laboratory 


manager to focus on laboratory work and instrumental maintenance, and thereby giving the HoU a 


much-needed full-time colleague to help deliver our services.  


Co-Funding from SU (4763 kSEK): Prof Martin will pay 50% (3007 kSEK) of costs from his 


research funding. Stockholm University has committed 2000 kSEK to support the launch and 


operations of the Exposomics Unit. Most of this co-funding will pay the service contract (1756 kSEK) 


on the requested instrument, with the balance needed to invest in multiwell equipment at the unit.  
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